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The Only Jet Transport to Meet or 
Exceed Every Performance Estimate 



Convair’s Jet 880 Powred bv General Electric 

f; 


YEARS AHEAD FOR YEARS TO COME! 



GENERAL ELECTRIC'S CJ-805— I’ower I'lant for 
the worid’a fastest and must versatile airliner... 
Convair's Jet 880 is powered by four General Electric 
CJ-806 turbojets. Advanced design end light weight 
of the CJ-80B engines make possible the outstanding 
thrust and rapid throttle response — fram ground idle 
to full takeoff thrust in only 5.6 seconds. Since 11)41, 
General Electric has been America's leader in the 
production of jet engines. The CJ-80S, a result of this 
unmatched experience, brings maximum speed and 
dependability to the Convair Jet 880. 


In producing the Jet 880, Convair engineers have 
applied all of the knowledge gained during more 
than 35 years of building military and commer- 
cial aircraft. 

The Convair 880 was thoroughly and painstak- 
ingly tested in wind tunnels and in static rigs 
which simulate every aerodynamic stre.ss of flight. 
Airline pilots and engineers joined with Convair 
experts in perfecting the dear-vision cockpit. 
Human Engineering at Convair and contract de- 
signers made certain the passenger cabin would 
be the most luxurious ever planned. 

Now after months of intensive flight testing, 
Convair’s 880 has met or exceeded every perform- 
ance guarantee. Powered by General Electric 
CJ-80B turbojets, the Jet 880 has proved it can 
cruise at 615 miles an hour in level flight— the 
world’s fastest and roost versatile jet transport. 
Out.standing fuel economy and storage capacity 
make it ideal for medium and transcontinental 
routes. With improvements in design and engi- 
neering that are as much as five years ahead of 


other jet transports now in production, the Jet 
880. built by Convair, a Division of General Dy- 
namic.s, has dramatically advanced the scope of the 
Jet Age— to bring you jet ti-avel that is years 
ahead fur years to come! 
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VICKERS INCORPORATED 

DIVISION OF SPERRY RAND CORPORATION 
Aere Hydraulics Division — Enginssring, Soles and Service Offices: 
ADMINISTRATIVE and ENGINEERING CENTER-Depailmenl 1462 • Detroit 32, Miehlgo 
TORRANCE, CALIFORNIA-32D1 Lomita Blvd., P.O. Box 2003 • Terrance. Calif. 


The above tabfe is important to anyone concerned with the selection of 
hydraulic pumps for future oir or spoce vehicles. Note particularly the 
horsepower-to-weight ratios for both rated and limited life speeds. These 
are the highest known available at this time. 

But highest hp/lb is only one of many advantages offered you by the 
new Vickers advanced design variable displocement pumps. Developed to 
meet the requirements of the new MIL-P-1 9692 specification, this new series 
hos volumetric efficiencies of 96% to 98% over o pressure range of 500 to 
3000 psi . . . and has 4000 psi continuous operation capabilities. These 
pumps hove faster response and improved contominolion resistonce; they 
hove practically the same envelope as constant displacement units of equol 
output. The first five sizes ore now being integrated info odvanced aircraft 
and missile systems; the two lorger sizes are in the development stage. 
Write for Bulletin A-S233 for odditioral information. 







AVIATION CALENDAR 

Oct. 26-28-first International Ssniposinm 
on Gas Lubricated Bearings, Wasliington. 

i’owcr Brantli, Office of Nasal Hcsiarcli. 
Washington 25, 1). C.; I’rof. D. I). 
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{Contimied on page 6) 




: AVIATION 
' COMPONENTS 

temperature / BY LAVELLE 

Lavelle manufactures aviation components to meet the most 
critical demands of high temperature operation. Typical of the 
many high temperature units produced in quantity by experienced 
Lavelle craftsmen are the jet engine tail pipes, engine casings and 
heat exchangers shown above. 

Lavelle specializes in the production of precisiots sheet metal 
weldments and assemblies made of titanium, aluminum, stainless 
steel, and heat-resistant nickel alloys . . .joined by welding methods 
applicable to specific component design and function. Where 
required, special tools are designed and fabricated by Lavelle to 
maintain production quality, reduce costs... and promote 
on-schedule delivery. 

If your requirements for component performance demand the 
very highest standards of component workmanship, call on Lavelle 
... or write for brochure describing specialized skills and facilities 
ready to serve your needs. 
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LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between. Philadetohia, Pa., and Trenton, N.J. 


AVIATION WEEK, Ocic 


19 , 1959 




MORE POWER— Less Weight 
with the New 


CHERRY G-85 Lockbolt Gun 


The new Cherry G-85 lockbolt gun 
is designed to give you maximum 
pulling power with less weight. Its 
simplified rugged construction as- 
sures low maintenance costs. The 
gun weighs only 10.5 pounds, which 
reduces operator fatigue. 

No special air supply is required 
with this lightweight gun, because 
it develops this high capacity at 
normal line pressure. 

As the leader in the field of special 
aircraft fasteners, Cherry Research 


and Development department has 
produced this new lightweight, 
high capacity gun to increase the 
efficiency of installing lockbolts.* 
The G-85 gun may be adapted for 
setting stainless steel, monel, alu- 
minum and carbon steel Cherry 
blind rivets. 

For information on the new 
Clierry G-85 gun write Townsend 
Company, Cherry Rivet Division. 
Post Office Box 2157-N, Santa 
Ana, California. 


CHERRY RIVET DIVISION 
Townsend Company 
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The scientific data that will some day enable 
us to probe successfully to the very fringes of 
the universe is being I'ecorded and transmitted 
at this moment by the space laboratory 
Explorer VI, a satellite now in orbit around 
the earth • This project, carried out by Space 
Technology Laboratories for the National 
Aeronautics and Space Administration under 
the direction of the Air Force Ballistic Missile 
Division, will advance man's knowledge of ; 

The earth and the solar si/siem . . .The magnetic 
field strengths in space. ..The cosmic rag 
intensities away jrom earth . . . and. 

The micromeieoTiie density encountered in 
inter-planetary travel • Explorer VI is the 
most sensitive and unique achievement ever 
launched into space. The 29" payload, 

STL designed and instrumented by STL in 
cooperation with the universities, will remain 
"vocal" for its anticipated one year life. 


Space Technology 




H 


How? Because Elxplorer Vi’s 132 pounds of 
electronic components are powered by storage 
batteries kept charged by the impingement 
of solar radiation on 8,000 cells in the four 
sails or paddles equivalent to 12.2 square feet 
in area • Many more of the scientific and 
technological miracles of Explorer VI will be 
I'eported to the world as it continues its epic 
flight. The STL technical stall brings to this 
space research the same talents which have 
provided systems engineering and over-all 
direction since 1954 to the Air Force Missile 
Programs including Atlas, Thor. Titan, 
Minuteman. and the Pioneer I space probe. 

Important staff positions in connection with 
these activities are now available for 
scientists and engineers with outstanding 
capabilities in propulsion, electronics, 
thermodynamics, aerodynamics, structures, 
astrophysics, computer technology, and 
other related fields and disciplines. 

and resumes 

Laboratories, Inc. invited. 

P.O. Box 95004 
Los Angeles 45, California 



one of f big reasons why you’ll 
go for these AIRCO Heliweld Holders 


1. LESS ELECTRODE LOSS- You can reduce stub losses 
us much us when Hcliwelding thin gauge alumi- 
num. stainless, coppei' liase alloys, zirconium, mag- 
nesium or killed steel ... if you use an Airco manual 
Heliweld Holder. You throw away less than one inch 
of stub (not 3 inches). 

You niiike other savings too. You use alumina noz- 
zles. lor c.tumple, which have high resistance to heat 
and impact shock. You save on the gas, because you 
need less for adequate coverage. 

2. A HOLDER FOR EVERY JOB-The complete range 
of Airco Heliweld Holders, rated from 100 to 500 
amps, assures proper holder selection for your job. 

3. FUll CAPACITY RATINGS-The five Airco Heliweld 


Holders provide for the industry's widest range of 
current selection in a single integrated line. Holders 
are rated at full capacity for continuous duty cycle 
for argon or helium. AC or DC. Non-lurbulenl gas 
flow and high current density combine to give you 
welds of X-ray quality. 

4. EASIER HANOLINO-For easier handling try the 
new H35-B. You’ll find it the standout holder for 
work in tight corners. All of the holders feature Airco’s 
non-slip corncob handle. Weights are a mere 4 ozs. 

Heliweld Economy Packs are available from your 
Authorized Airco Dealer. He’s listed in the Yellow 
Pages under “Welding Equipment and Supplies". 


Air Reduction Sales Company 




DESIGN 
MPERATURE 
Lie PUMP 
OPERATION! 


The environmental factors of supersonic perform* 
ance necessitate new concepts of dependability in 
air weapon subsystems and components. To meet 
the requirement for fail-safe operation, PESCO en- 
gineers have created a new dual-element high-lem* 
perature pump for main hydraulic systems. This 
advanced design features two independent pumping 
elements housed in a single body and driven by a 
common shaft. Failure of either element does not 


PESCO 


FOR F 


This dual element design exemplifies Pesco's crea- 
tive engineering capabilities for specialised high- 
temperature hydraulic pumps and motors. Precision 
units featuring fluid temperatures to 5S0°F and over- 
all efficiencies of 90% can be supplied to meet your 
specific requirements. For detaila, call your nearest 
Fesco representative or write direct, 



0 

HyIULU Lie HeSEA ttCH 


high performance 


CONTROL- 


IN ONE 


INTEGRATED 


PACKAGE 


(1) On ICBM. Controls rocket engine position. 
First fully qualified control actuator. Fea- 
tures extreme environment servo valve. 


<2) On IRBM. For engine positioning. Features 
mechanical position feedback. 


(4) On satellite (final stage). Engine position 
control. Features cylinder snubbers, and 
toad limiters. 


Hydraulic Research, originator of the dry coil 
servo valve, is thoroughly experienced in the 
servo and control field- Use this design back- 
ground and proven production proficiency to 
your advantage. Write for further information. 
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On fhe Ground as in the Air . . . 

RELIABILITY rides on BEARINGS 



Whatever the weapons system, 
tlic reliability of ground support 
equipment rides on bearings. Many 
such beiiriiigs lia\’c solid cylindrical 

Reliability statistics prove that 
ss’here load-abilit\’ oi' life expectancy 
arc vital . . . and both space and 
weight arc limiting factors . . . roller 
bearings do a better job over a 
longer period- 


ROLLUIRr 

BEARINGS 


Rollway ’s long experience in roller 
bearings for military and commer- 
cial equipment is reflected in our 
new Air-Ro} Data Book. It contains 
new and vital criteria for bearing 
se!ecti[>n. A letter on company sta- 
tionery will bring it to any qualified 
person by return mail. Rollway 
Bearing Company, Syracuse, N. Y. 


ENSiNEIIilNS OFFICES: 


12 





^ DUTY’S 

m CIRCUOS M»E critical 


AMPill’CBFt RACK AND PANEL CONNECTORS — Here’s a rack and panel connector that 

can really take a beating and keep right on going . . . performs like a champion in the toughest environments, 
with the roughest treatment yet gives enduring critical-circuit performance. 

Environmentally sealed or unsealed, AMPin-cert connectors are made in 50 and 100 position units and 
have a number of unusual features including: single or dual circuit leads per contact (in the 50 position unit) 

. . . crimp-on snap-in contacts with extra wire insulation support against vibration . . . aluminum shells for 
shock . . . cadmium plating for corrosion resistance . . . extended alignment skirts plus alignment bushings on 
shells to prevent coupling damage to contacts . . . alpha-numerical coding of all cavities. 

Get reliable performance under vibration and shock ... in arid climates ... in excessively humid condi- 
tions ... in extreme cold or heat. No solder, naturally. Current rating of 5 amperes. 

If you need a rugged connector with dry circuit sensitivity, the AAfPin-cert Rack and Panel Connector 
is your answer. Send for more information today. 

AMP Incorporated 

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 



Metallurgical Memo from General Electrif 







How Rene 4rcombines WORKABILITY 
with high strength in a conical forging for jets 


Metallurgical Products Department 
reports on a super alloy— and on bow its 
unique properties assure its role in 
supersonic metallurgy 

General Electric's Rene 41 super-strong, high-tempera- 
ture alloy offers many things to the aircraft and space-age 
industries. Take icorkability, for example. 

This front conical turbine shaft for a jet engine is a 
forged, backward extrusion. The alloy requires excellent 
workability. And, because of the part it plays in the 
functioning of the engine, high strength at high tempera- 
tures is a must. The answer: Rend 41 alloy! 


Made by the General Electric vacuum-induetion-melt- 
ing process, Rene 41 is virtually free from impurities; can 
be successfully forged, welded, or formed. With greater 
tensile and stress rupture strengths. Rend 41 permits 
higher operating temperatures; provides increased engine 
efficiency in jet aircraft. No alloy with • comparable 
mechanical properties can approach the workability of 
Rend 41! 

Got a design problem? Choose from General Electric’s 
variety of high-purity, vacuum-melted alloys in sheets, 
bars, billets, wire, or castings. For detailed information — 
or the assistance of one of our engineers— write today to; 
Metallurgical Producls Department of General Electric 
Company, 11107 E. 8 Mile Are., Detroit S£, Michigan. 


METALLURGICAL PRODUCTS DEPARTMENT 

GENERAL'^ELECTRIC 

CASIOlOY* CEMENTED CABSiDES * MAN-MADE DIAMONDS • MASNETIC MATEIIAIS • THERMISTOU • IHYEITEe • VACUUM-MELTED ALI-—- 



Dow Corning corporation 


Seals With ± Zero Tolerance 


Forms Airtight 
SILASTIC RTV Weather -Proof 
Enclosure 

Aircraft and missile engineers have found an effective material for sealing 
airframe members and other parts. It’s Silastic RTV, the Dow Corning 
room temperature vulcanizing silicone rubber. 

In the F-102 and F-ll)6* canopies, for example, engineers at Convair 
Division of General Dynamics (San Diego), specified that the windows he 
“floated'' in Silastic RTV. This window seal maintains cockpit pressure 
hut resists cracking and checking and other effects of weathering and 
ozone. It remains pliant in spite of stratospheric cold. 

And Silastic RTV seals are easy to form. Semi-fluid in nature, the RTV 
can be applied by caulking gun directly to the spot you want sealed. In a 
short time (you can vary the time from a few minutes to a whole day) the 
fluid sets up to a rubbery solid, and you have a seal with tolerances 
to ± zero. Other uses of Silastic RTV, aside from caulking and sealing, 


include potting of electronic gear and 
making of molds for prototype parts. Vari- 
ous consistencies are available for applica- 
tion methods other than caulking gun. For 
further infurmaliun on this product, send 
for literature : “How To Use Silastic RTV.” 
Address DciJt. 0922. 

TYPICAL PROPEHriES OF SIIASTIC grV SYSTEMS 







Propulsion through the ages — 


'Sj;:su:zsr-' 


RO|OL 

The worlcTs mosr experienced mamifaclurers of turbo- 

propellers - orer 6.000,000 hours of flying time. 


dead 

center 



Keisey-Hayes thrust vectoring 
systems give missiles proper 
directional control. 

Keisey-Hayes is contributing 
substantially to the design, 
development and production of 
new thrust vector control systems 
for solid fuel propulsion. 

For example Keisey-Hayes, in a 
recent crash program, designed 
and fabricated a movable nozzle 
control that passed static firing 
tests for one of the newest 
sophisticated missile systems. 

The swivel nozzle control is just 
one of the latest developments by 
Keisey-Hayes as a subcontractor 
of propulsion subsystems, flight 
componentry and high performance 
materials. Spearheading Keisey- 
Hayes activities is the Advanced 
Design Group, a flexible team of 
experienced design specialists. 
Keisey-Hayes Company, 

Detroit 32, Michigan. 


KELSEY 

HAYES 








THS EXCEPTIONAL higrh strength and 
stiffness of Alcoa’s new lithium-alu- 
miniim alloy permit North Ameri- 
can Aviation, Inc., to trim 168 lb 
from the Na\-y’s A3J Vigilante wea- 
pon system. Substitution of X-2020 
for the alloy previously used allows 
additional skin milling of the in- 
boaid wings and horizontal stabiliz- 
ers to reduce thickness and weight. 
ALL THE TENSILE properties of the 
widely known Alcoa 7075 are com- 
bined in this extraordinary new al- 
loy together with three per cent 
lighter weight and a modulus of 
elasticity eight per cent higher. The 
moduli of elasticity in tension and 
compression at room temperature 


for X-2020 are 11,100 ksi and 11,400 
ksi, respectively. This compares to 
10,300 and 10,500 ksi for 7075. 

ALTHOUGH THE Vigilante's highly 
supersonic speed does not utilize the 
high-temperature qualities of 
X-2020, North American regards 
the alloy's ability to retain its physi- 
cal properties at 400* F as an impor- 
tant bonus in the event the aircraft 
is powered to greater future speeds. 

IN ADDITION to its other ntti'ibutes. 
North American found that X-2020 
machines as readily as other alumi- 
num alloys. X-2020 readily lends it- 
self to the usual airci'aft fabrication 
processes. It is now available in 


sheet, plate, extrusions, rolled rod 
and bar from Alcoa. For those pio- 
neering metallurgists who wish to 
investigate other outstanding qual- 
ities of X-2020, Alcoa has facilities 
for experimental forgings. 


FOR COMPLETE, up-to-date technical 
information and performance data, 
call your nearest Alcoa sales office or 
write Aluminum Company of Amer- 
ica, 2026-K Alcoa Building, Pitts- 
burgh 19, Pennsylvania. 
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COVER: Atlas I8-D rises from Cu|>c C:iinivcral launch pad in first lest of new 
Mk. 3 nose cone (,A\V Oct. 12, |>. 50). Mk. 3 is the first Air Force re-entry 
vehicle to use ablating technique, in nhich lighbvcigiit materials dissipate 
heat by vaporizing directly from the solid state. 


PICTURE CREDITS 
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WHAT IS IT? Probably the biggest homogeneous void-free 
laminate ever built . . . a B. F. Goodrich ablation shield for an 
experimental re-entry vehicle designed and built by 
General Electric to be test flown on an Air Force Atlas ICBM. 
Fabricated by a special B. F. Goodrich winding technique, 
the shield contains about five miles of high-temperature resin 
tape. This fabricating technique, which is also being used 
for many other specialized B. F. Goodrich products of various 
types and sizes, completely eliminates precision matched metal 
molds, cuts tooling costs by hundreds of thousands of dollars, 
and saves plenty of lead time. Autoclave curing replaces 
massive high pressure presses. 

Throughout the construction of this re-entry vehicle shield, 

B. F. Goodrich maintains constant quality control of resin 
content and residual volatiles. Modern radiological facilities 
are used for final checking. 

The fabrication and curing of such huge void-free parts 
illustrates the advances made by B. F. Goodrich in producing 
high- temperature, reinforced plastic products. So if you’re up 
in the air and want down-to-earth answers on plastic laminate 
constructions, contact B.F. Goodrich Avialion Products, a division 
of The Ji. F. Goodrich Company, Dept. A H’’709A, Akron, Ohio. 


B.F.Goodrich aviation products 
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EDITORIAL 


Transition in Tokyo 


The crisp, sunny days during the fifteenth annual general 
meeting of the International Air Transport Assn, and the 
blazing whir! of colored neon signs that turns downtown 
Tokyo into a nocturnal rainbow may already be fading from 
the minds of delegates now seattcring around the world to 
their homelands. But two memories will remain for a long 
time to come in the hearts and minds of all those attending 
this historic session. 

The first is the gentle, wiimi and truly magnificent hos- 
pitalih- extended by the official liost. Japan Air Lines, 
through its president, Seijiro Yanagita. llie second is the 
uninistakiiblc feeling that tliis meeting is a historic milestone 
in the transititsn of international airline business info a 
new technical and economic era. 

This feeling of transition included both internal lATA 
affairs, where younger heads of member airlines arc re- 
belling against domination b\' the LATA staff and the un- 
changing faces of the cxccutire comnhttcc, which is con- 
fined prmiarilv to large airlines and senior-st-atesinen ts-pes, 
and the externa! impact on the air transport industry of the 
technical effects of jet operations plus a neu’ approach to 
economies which this makes \ital for sur\i\al. 

Noboch- could come aunr- from the l.AI’A Tokyo mcx'ting 
without the firm comiction that the ba.sic character of the 
airline business is changing radically and that tlicsc cliangcs 
are coming faster than most airline executives realize or will 
admit. Indicative of tlic feeling of voungcr, more aggressive 
airline executives regarding the future issues of their busi- 
ness. was the address of retiring lA'I’A president J. R. D. 
Tata, chairman of Air India International, who injected a 
humorous note and incisive comments that were indeed re- 
freshing in proceedings that have become oveistuffed with 
pompositv. 

Major Issues 

Mr. Tata spoke squarely on most major issues facing 
this lATA meeting. His renvarks on the fare issue certainly 
reflected the isiajoritv opinion of the Hawaiian traffic con- 
ference that lower fares arc inevitablv coming but tliat it 
would be prudent to adjust tliem downward in line with the 
economic realities of tlie geagtapliic regions involved. He 
also made passing reference to the varictv of lATA mem- 
bers, ranging from high-cost, hcavilv-subsidized government 
cor|)or.itions to those '‘recognized as being as lean and ag- 

? cssively efficient as any transport operator in tlic world.” 
he significance of tliis reference did not pass unnoticed by 
veterans of the Hawaiian fare liattles. 

Mr. Tata also emphasized that even these "lean and ag- 
gressively efficient” airlines were having difficultv in making 
anything but extremely thin profit margins from current 
operations. However, i\ir. Tata made it clear that lower fares 
must be a future characteristic iif the international airline 
industrv and can be achieved through “coordinated efforts 
among the carriers and aircraft and engine manufacturers.” 
Such efforts, .Mr. Tata raid, should be aimed primarilv at 
reducing fuel consumption and maintenance costs, increas- 
ing the life and utilization of flving equipment, pooling re- 
sources to minimize duplication expenditures anti, wherever 
possilile, avoiding the higlilv vvastefu! excess capacitv iitfcrcd 
todav on many world air routes- 
Tiiis technique, pioneered bv the European Air Union, 
in pooling the resources of a combination of smaller airlines 
to finance, operate and maintain jet transports, is a major 


future trend in international airline business and will basic- 
ally change the cliaracter of corporate structures and nation- 
alistic policies during the next decade. For, as the advent 
of multi-million-dollar, fuel-gulping subsonic jet transports 
lias forced this pattern of regional pooling for gas turbine 
operations among the smaller carriers, so will the advent of 
supersonic jet transports force similar arrangements on even 
the biggest globe-girdling giants in I.^TA todav. 

Mr. l ata also faced the problem of supersonic jet trans- 
ports vvith that combination of optimism flavored with real- 
ism that is required to stay competitive in tliis Inisincss. He 
noted tluit tlic prospects of traveling 2.000 inph, would 
bring sucli immense benefits to mankind in promoting trade, 
travel and communications that "in my view nothing should 
lie done to discourage or retard such a phenomenal step 
forward.” 

At this session, the lATA technical committee lieaded bv 
Sanford Kauffman, of Pan .American, took the first historic 
step to rcalisticallv studv the technical problcniis of supersonic 
transports to lx; a-ady for their operational advent a decade 
hence. It is vvorth noting that lATA technical studies of 
subsonic jet transports liegan just a decade ago, and, although 
many technical operational problems with this type airaaft 
arc still not miivcrsallv solved, this patient, detailed work 
over the past 10 vears laid the foundation for the success of 
initial jet airline operations across the North Atlantic and 
on key globe-girdling routes. 

Supersonic Transport Future 

Another indelible impression remaining with those attend- 
ing the I.^TA Tokvo meeting is what a tremendous postwar 
impact air transport lias had on the Pacific basin and what a 
revolutionarv' effect jet transports will have in shrinking the 
vast expanse of the Pacific area and whittling stage length 
times between major cities. Most delegates traveled from 
6,000 to 8,000 mi. to attend this meeting, a feat impossible 
without the old-fashioned piston-powered air transport. Al- 
ready. the Boeing jets of Pan American and Qantas arc 
cutting these travel times in half to a point where Tokvo is 
as close in travel time to California as was Hawaii in the 
DC-4 era. 

Mr, Yanagita made an eloquent plea to I.\TA delegates 
to understand the significance this new role of ait transport 
has for tlie Pacific basin in bolstering economic, cultural and 
political ramparts of free Asia and casting aside the insular 
isolation of the Asian peoples, in the past, fostered bv tlic 
long, difficult coinmimications with other economic areas. 
"Today East is West and ^Vcst is East and no man can sav 
where one actuallv begins and the other ends.” 

And so the fiftccntli I.AT.A general meeting has been 
unusually profitable in illuminating the future trends of the 
international airline business for tliose who care to sec; con- 
tinued reduction of fares in relation to lowered <i))eratiomil 
costs and the size of the potential traffic pools to be tapped; 
regional pool opcTatocs of jet equipme-nt in F.urope, Africa 
and Asia |)lus the Commonwealth bloc; u change in airline 
attitude on supersonic jet transport from "if" to "when” 
and the laying of file first technical foundation for its intro- 
duction. and, finallv, a clear vision of the vita! role the jet 
transport will plav in the vast Pacific area. Ttulv it was a 
memorable meeting. 

—Robert Hotz 
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Kidde pneumatics give you 

POWER PLUS FOR 

EiemsiDR! 

supply can also be used to operate emergency landing gear 
systems or other devices on the aircraft. 

Fully proven in flight, pneumatics can probably solve a 
number of difficult problems for you. Kidde has the man- 
power, the facilities, and the tested pneumatic components 
to build primary pneumatic systems or emergency pneu- 
matic actuating devices. Let Kidde help you start using 
safe, dependable pneumatic equipment. Write Kidde today I 


Component parts of a pneumatic emergency aircraft brak- 
ing system, the Kidde valves shown here illustrate just one 
way you can put versatile, dependable pneumatics to work 
for you. All of these Kidde valves are “modulating”— give 
you complete braking control from full off to full on, and 
can even be used to steer aircraft on the ground. 

In operation, pneumatic brake systems draw air from 
either a 3000 psi fiberglass or steel “bottle”. This air 



WHO'S WHERE 


In the Front Office 


Ilubcit A. Schncidti. vice president ami 
general counsel and a director of Pan 
American VN’orld Airwavs. Inc., siiccccdiiig 
Henry J. Friendly, nhb is now a U, S. 
Court of Ajjpcals judge. 

James S, Laidlaw, vice president and gen- 
eral manager, lUton Mfg. Co.. Pasadena. 
Calif., succeeding William T. Snebold. re- 
signed. \lr. Snebold continues as a director. 
FAniund W. Baker succeeds Mr. Ijidlaw 
as vice prcsident-eiigincering and chief cn- 

Dn Robert E. Beam, vice president-re- 
search and development. Hallicraftcrs Co., 
Cbitago, III. Dr. Beam is professor of elec- 
trical engineering at Xorthsi-cstern Univer- 


John H. > 


•es. Cap 


ice president-market- 
rlincs, Inc. 
esident. Solidtronies 


Ilcrshcl Too 
Corp., Panorama 
tablisbed division of F.lcctrosolids Corp. 

Jules M. Klcinman. president .and director 
of engineering, Mini-Rad, Ine., North Hol- 
lywood, Calif: 

George A. Strichinaii, president. Kellogg 
Switdihoard and Siipplv Co., Chicago, 111., 
a disasion of International Telephone and 
I'elegraph Corp. 

■\lansoii Parkes, Jr., president, Bal- 
bnline I jhoratoiies, Inc.. Boonton. N. J, 
\lso- Frank Zasne. cvcciitive s’ice president 
ami general inaiiagtr. 

Beni.imio II- Ciscci, senior vice president 
and director. Electronic Specialh' Cn.. I.ns 
\ngdcs. Calif. Rolliii M. Rrissdl succeeds 
Mr. Ciscel as executive vice president and 
director. ,\1sn: Dr. James Marsh and 
Richard II. DcLano, directors; Dr. Marsh 
is president and Afr. Delano eveentisv rice 
president of Systems I-ahoratorics Corp., rc 
cciitiv acquired hv Electronic Specialty Co. 

Fdrvin R, Garnson. a race president, Tele- 
meter Magneties. Inc.. Los .\n|clcs. Mr 
Garnson is general maiiafcr of the Com- 
ponents Division. 

D. P. Gibbons, vice president-sales. -Alta- 
mil Corp., El Segundo, Calif, 

Noah Diehich. hoard chairman, Houston 
Fearless Corp., Los .Vngde’s, succrcditig 

and diainnan of the e.secntirc committee. 


Honors and Elections 

Tlic .\mcrican Society for Metals lias 
named John I- Atwood, president of North 
.\incricait Aviation, Inc., recipient of the 
society’s Medal for the .\dvanceineiit of 
Research. Under Mr. .Xtwood’s leader- 
ship. North .\nierican has led in the derel- 
opment of chemical milling and elcetro 
clieinical milling, and pioneered in the use 
of titanium and in such advanced forming 
methods as explosire forming, the Society 

K. E. Van F.r-cry. chief of the aerody- 
namics section of Douglas’ hll Scgiindo 
Division, has been assaickd the Society 
of \ntoinotivc I'.nginccrs' Wright Brothers 
Medal for his engineering review, '‘Design 
Prohlems of \'eiy High Speed night." 

{Coiifiiiiied oil page 150) 


INDUSTRY OBSERVER 

fTIic foUoning /iicliistry Observer column was eonipiiccl and written bv the Aviation 
Vl'cel editorial team covering last nvek's trieiinial ins|iccfion of National Aeroiiantics 
and Space Administration's Langlci'. k^a,. Research Center:) 

► N.itional Aeronautics and Space Administration’s Project Mercury pilots 
have m.adc substantial changes in the original layout of the Mcrniry capsule 
instrument panel, which is now close to final configuration. Power limita- 
tions of the capsulc'.s batterv system will keep instruments relatively simple 
and hiir use of cathode rai' tiilie displats and other sophisticated ajiproachcs 
developed in the various integrated instrumental panel programs. 

► Power and weight limitations have dictated elimination of one of the 
earth-skv cameras planned for the Merenrv capsule, but the pilot will have 
one inulti-|)iirposc camera he can operate mamiallv. Doctors insist npoii 
including .1 camera for a closeiip record of the pilot's facial reactions in 
addition to the camera carried to record instrument panel readings. Mercury 
pilots are gradually acquiring the technique of controlling the cai>sule with 
flic Ihrcc-axis sidcarni controller, hut the feeling persists that NAS.A should 
continue to studs’ flic advisabilitv of restoring yaw control to tlie foot pedals 
common to aircraft. Use of foot pedals jirobably would increase cajiability 
for simultaneous control motions and reduce chances of cross-cou|>ling in 
control motions. 

► Escape svstem on the Mcrciirv capsule is triggered by pressing an unlock- 
ing button and moving a sidearm control stick held in the pilot’s left hand. 

► National .Aeronautics and Space .Admini.stration’s Goddard Space Flight 
Center is jircparing a sounding rocket paiload with ojitical sensors to study 
the unexplained ultraviolet nebulae discovered two years ago by sounding 
rockets laimclied to inciisurc brightness of the stars in the far ultraviolet 
portions of tlic spectrum. Pavload will be launched from Walkijis Station. 
Va„ this winter with an .Acrobee-lli rocket. 

► Scout siMcc research rocket is now expected to he flight-tested at N.AS.-\’s 
kk'allops Station late this vear. Delta vehicle, uliich is a modified Tlior 
.Able, is expected to get its first flight test at about the same time at the .Air 
Force Missile Test Center. Capo Canaveral, Flii. 

►Moulding of an individnallv-fittcd couch for a Mercury capsule pilot 
requires him to lie on his back for two hours in a bed of quick-hardening 
sand. Nitrogen is forced througli the sand under jiressurc to speed liardcniiig- 

► .Argcm-atniosiilierc fii.sion welding process is used to join inner and outer 
skins of the Mcrciuw capsule and for a number of other applications in 
e.ipsiilc construction. Inner skin is built np with stringers and bulkhead 
rings. Outer skin or radiation sliicld attaches to these stringers. 

► Jettisoning of antenna housing lid and dciiJoynient of drogue paracliute 
on the Mercury capsule are botli accomplished witli explosive charges. After 
the drogue chute lias stabiliwid the capsule, the antenna canister is separated 
from the main bodv of the cap.siile, pulling out the main parachute- In 
ca|Miile tests using tlie Little Joe booster, the main parachute is deployed 
above 1,000 ft. altitude. A l)uckH|) chute could be used if first one failed. 

► Merciirv pilots nmv haic the use of font aircraft with which to maintain 
their flving proficicna' while thev train for their orbital missions. In addi- 
tion to hvo I.iickheed T-55s, tlicv now ha\'e two Convair F-lfl2s from which 
the armament has been stripped. 1’’-I02s arc assigned to National .Acto- 
nmitics and Space Administration bv US.AF and maintained bv an .Air Force 
unit at I.angky .AFB, Va, 

► N.ASA has selected a frcqiiencv of 2.-I00 me. for its pas-sive communication 
satellite tests. Industry and private ex|>crimcnters will soon be given full 
teclinica! details in an effort to ciicoiiragr them to participate in passive 
comiunnication satellite tests on a voluntary basis. 
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1800 2000 


Strength-LightWeight 
for use up to 2000°E 


Hone ycomb construction and paper-thin foil made of Haynes 
alloys have teamed up In the battle against the thermal thicket. 
The result? a strong, lightweight material that resists 
temperatures in the 2000-1- deg. F range. A material that 
enables engineers to design parts with exceptional heat-resistant 
characteristics and with high strength to weight ratios; 
components that equal the high-temperature resistance of 
solid sections, yet weigh only 1/lOth as much. 

Foil as thin as 0.002 inch is now available in Haynes 
alloy No. 25, Hastelloy alloy X, and Multimet alloy. It can 
be obtained as foil, for use in engine blanketing for 
example, or in honeycomb form. 

Haynes high-temperature alloys are produced in many other 
forms, too. Sheet, plate, bar stock, wire, tubing, and 
castings are all immediately available. For full information, 
write for descriptive Uteratuie. 


GOZaSTGGBS 

A U lU O'V' s 

HAVNES STELLITE COMPANY 


The terms **Haynes," ’-Hastelloy," "Multimet" and "Union Carbide” 
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Washington Roundup 


Curfiss-Wright Quit's AIA 

Curtiss-W'right Ctirp. aanoiiiiccd its tcsignatioii last 
steek front the .^cro.s|j:icc Iiidiistiic.'; -\ssn. ancl tlic Manu- 
facturers Aircraft Assn, toucliing off a mild controversv 
bctucen Roy ')'. Hurley. Curtiss-W'right president, and 
Orval R. Cook, president of 

Hiirlcv declared that he lias become convinced that 
"the defense of our country, as nell ,is tlie welfare of 
taxpayers and stockholders, will !>c better served if e.ich 
companv operates independenth in as nianv areas as it 
can afford or has the qualifications to do so, Bv so doing 
we can compete more successfully in uitrld affairs and 
minimize the iiillationary effects of a large defense 
prMram." 

Cook retorted titat he regretted Curtiss-\Vright’s resig- 
nation and added: "Under prciailing complex conditions, 
our members believe there arc man\- areas, and cspcciallv 
in tlic technical field, in which group action is ncccssarv 
both to the defense cstablislimcnl and to industry." 

Cook said he had e.xpcctcd the Curtiss- Wright resig- 
nation and noted tluit "it had increasing interests in 
fields other than those sened bv nur association." 

Hurley, on the other hand, emphasized that Curtiss- 
W'right is not withdrawing from the asiation industry. 
"On tlic contrary." he .said, "we feel that a jirogram of 
independent action on our (jart will provide a stimulus 
thnt tlic iiidustii- needs at this time.” 


Decision Delay Rapped 

Defense Dc|wrtmcnt delai- in closing production facili- 
ties at t«o new boron fuel plants (AM' Aug. 17. o. 2fi) 
was sliarply criticized in .i report issued bs the ilouse 
Science and .'Sstronaofics Committee staff. 

'Ihe report agreed that the sersiccs were justified in 
tcmiiiiatiiig programed production at the two fisc-toii- 
a-day plants at Muskogee. Okla., and Buffalo, X. Y., 
but charged that the Defense Dciiartment was slow in 
recognizing changing defense requirements and that, as a 
result, total costs of the program were sub.stantially 
increased. Blame for the dclas, it said, rests on “the 
wliole cumbersome ]iroces5 of decision-making progress 
in the Department." 


Technology and Politics 

Science and tcchnologs- will enter the 19fi0 national 
election campaign as major phmks in the jilatforms of 
both Republican and Democratic parties. Outlook is 
that the cnipliasis will be placed on tlieir abilits- to 
ensure "peace” and promote an ever-rising "high .stand- 
ard of lis'iiig." 

'ITie Republic-an National Conimittcc, in a 1 ?-pagc 
report reccntls' drafted bs- its "task force on science and 
tcchnologs," mentions the rcsearcli and dc'clopinent 
work needed to sustain the nation’s militars- stature onlv 
ineident.illv. 'Ihc group is beaded bv Charles H. Peres-, 
president of Bell and Houcll, manufacturer of mosie 
cameras. 

The Democr.atic National Committee, in a rc|iort b\' 
its 17-menibcr "science and tcchnnlngi- committee,” cm- 
phasizes as its first proposal the need for the cstablish- 
niciit of a new independent agenev to studs’ the com- 
lilcx technical problems in\-ol\-ed in disaniiamcnt. Dr. 
Ernest Pollard, head of tlic Biophysics Department of 


Yale Uniscrsiti- and chairman of the group, said the 
agency would act as a laborators- for the actisc studs- bs' 
"first class" scientists of problems sucli as the detection 
of atnmic explosions ss itlr seismographs or reconnaissance 
satellites. 


ALPA Endorses Radar Plan 

.Air Line Pilots Assn, last week urged adoption of a 
I'cdcral Asiatioii Agency ))toposal to require airborne 
ss’cather radar on all scliedulcd four-engine airliners but 
said the proposal sliould be expanded to include all 
scheduled airline aircraft carrsing |yassengcrs or cargo, 
riic airlines .iltcads- lia\e soicctl strong opposition to the 
F.AA plan (AM' Oct. 12. p. 47). 

Suggested amendment submitted to h'.A.A bs- the pilots' 
union uould make radar ii.se mandators on all aircraft 
weighing in excess of 12.500 lb., including the Dnugla.s 
DC-5 wliich make up the bulk of the Ine.il sen-ice airlines 
fleet and svhich «-ould be excluded in tlic F.AA proposal 

Declaring that it lias urged such action for mam- sears, 
ALl’A said an es-aluation of tlic radar units by pilot iiicin- 
bt-rs indicates tlie use of radar has impros-ed both the 
.safety and efficiency of ojicrations in areas of sus|)cctcd 
turbuk'iice, hcas's- rain and hail. To substantiate its posi- 
tion. .ALFA submitted a list of 59 aircraft accidents in- 
solving both tss in- and four-engine aircraft over a period 
of scseii sears, in sshicli turbulence was suspected as being 

The .Air Transport Assn., in its rcpls’ to the I-’.A.A pro- 
posal. questioned the basic need for a mandatory regula- 
tion iiiid said that, if adopted, tlic plan amid inflict 
serious opcr.itional and economic hardships on the air- 
lines. Tnc I'.A.A action ssas touched off bs a Capital 
Airlines Viscount turboprop accident near Baltimore in 
May ss’hicli appeared to liase resulted from tlic aircraft 
entering an area of turhulencc with its radar inoperative 
(.AM' May IS, p. 411. 

Khrushchev's Helicopter 

United .Aircraft Ex|)ort Corp. noss’ is calculating the 
costs of all the trimmings and trappings that svill be 
needed to make a Sikorsky S-58 liclicoptei identical with 
the one used by President Hiscnliosser to fit the desires 
of Sosict Premier Nikita Kliruslichcv. Klirushclics' rode 
(lie President's aircraft during liis recent U. S. visit, de- 
spite the ssariiings of Sosict advisers that hclico|)fcrs are 
not very safe, admired it. and comnicnted. “I’d like to 
buy one . . 'Die Soviet Fnibasss- promptly took the 
matter up with the State Dcp;irtnieiit. and opened nego- 
tiafioii.s for the putcliase of three S-58s with United 
.Aircraft (AM' Oct. 12, p. 59). United, hovsever, could 
not immcdbtcly set an export .sales price for a specially- 
equipped helicopter such as the one used bv the 
President. 

Space Strategy Revealed 

Tlicrc is this sign on a Pemtagon bulletin lioard: 

".Althoiigli Soviet Russia leads the U. S. in rocket pro- 
pulsion. tbc U. S. maintains its lead in such vital areas as 
miniaturization. Otlieiwisc. it could not have succeeded 
in building a sp-icc program so much smaller than the 
one Russia lias.'' —Washington staff 
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MODEL based nii an early configimilion o( tlic North Aincricjii B-70 Mach 3 bomber being tested (or dynainie sbbillty nnd control 
cliaractcristics iiiditiitcs niiig |)lmifoiiii (or tlic airplane. Note the folding «ingti[)s (A\\' Sept. 7, p. ?3). Model is l/20tli scale. 


Spare Terhnology 


NASA Probes Manned Re-entry Designs 

Langlrts- Field, Va.— Problems of 
I'iniiiied flight continue to dominate 
the rese.ircli |3attem of the National 
.\etiinautics and Space .\dministration. 
although einphiisis has shifted 'harph 
f.tmi atiiiosplieric flight toward splice 
ai'plications during the past ye.ir. 

This shift w.is ckarlv evident last 
week at the IQi9 inspectiem of NASA's 
l-anglev Rese-.irch CcntcT, the first 
public tour of an N.ASA laboratory held 
since the agenev was created a year ago. 
Langlcv was the oldest of the three 
laboratories acquired from the pre- 
decessor National .Advisory Committee 
for .Aeronautics. 

Marked reorientation towards space 
projects has dramuticallv broadened the 
spectrum of environments and condi- 
tions involved in manned flight re- 
search, which now extends from grounil 
effect and A'TOL machines tliroueh 
hvpersoiiic transports and orbital flight 
to interplanetary travel. 

■Although the Project Mercury man- 
in-sp;itt |)rogr,im is the best known of 
the manned flight programs. N.AS.A also 
is investigating a mimber of other 
forms of re-entry and space vehicles as 
well as the power and commnnicatioiis 



DRAG REDUCTION for a Mach 2-3 transport utilizes area rule fuselage and engine nacelles mounted at rear of the wing to create bulges 
(AW July H, 1958, p. 49). NASA's Richard T, Whitcomb, who discovered the area rule and later modified it to transiwrts, is shown 
with a 6-engitic model in Langley's 8-tt, transonic tunnel. 


problems associated with them. 

Manned re-entry vehicles are receiv- 
ing strong attention from NASA, and 
a wide variety of designs are under 
study. Operational usefulness of each 
basic design depends upon the success- 
ful development of new high tempera- 
ture structur.il techniques as well as 
acrodvnamic behavior of the designs in 
all fliglit rcgimc.s from hypersonic 
through subsonic. A combination of 
those configurations may prove most 
desirable since some have great flexi- 
bilitv in tlicir application. 

Re-entry Designs 

Basic designs under consideration 

• Inflatable vehicles with very large 
wing areas, providing wing loading of 
possibly one pound per square foot. 

• Collapsible wings icserrrbliug kites 
wliicli arc stored in small cylinders 
during launch and are extended for 
flight in the upper atmosphere. 

• Variable geometry vehicles with tri- 
angular planfonns which re-enter the 
atmosphere at a 90 dog. angle of attack. 

Horizontal control surfaces arc folded 
onto the back of the aircraft during 
the maximum heating period and ex- 
tended for low speed flight when the 
nose is lowered to conventional angles 
of attack. 

• High-performance gliders with high 
lift-to-drag ratios resembling cunent 
delta wing aircraft. 

• Gliders with highly rounded leading KITE-LIKE structure whicli might be used as an auxiliary wing to reduce landing speeds of 
edges to reduce lorai heating but gen- snixirsonic transports would be collapsed and stored in compartment on top of the aircraft. 
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crally similar to the one described 
above. These may prose to liasc mort 
opcr.itioiial flesibilits- and range in liigli 
lie.iting situations. 

• Modification of Mcrciiry-ty])e Irallistic 
capsules uitli flat tops tliat can dc'clop 
some lift. 

• North American X-15 research vehi- 


cle which is under continuing study for 
possible use at much higher speeds than 
specified in the original design. 

Inflatable and collapsible aircraft 
sv’ould allcsiatc two main problems of 
orbital 'chicles, one at great altitude 
and one at launching. There is a 
stability problem at launch that conies 


fioni placing a large rigid structure with 
wings on top of a slender ballistic mis- 
sile which would be eliminated if the 
wings could be collapsed. High altitude 
performance of a rc-entiy vehicle would 
lie great!'' increased as would the per- 
tormance of am aircraft if the 'ving 
loading aiuld lie lowered to one or two 
pounds per square foot. N'AS.\ lielic'ti 
that this Ilia'- be acliiaed with inflat- 
able wings. 

A 10, non lb. re-ciitrv glider, for in- 
stance, would lunc a wing area of i.OOO 
to lO.nnil sq, ft. and could begin to 
slow- down somewbcTO near ^00,000 ft. 
altitude with its aCTodynamic heating 
gre-ativ reduced. The structural materi.d 
of the inflatable glider would be niiicli 
less resistant to heat. Iiowc'cr, !han a 
solid structure. Significant progress al- 
readv has liten made with inflatable 
.structures and with their stiffness and 
resistance to flutter and with their ca- 
pacit'- to withstand moderate heating 
'I'he present opinion is that such struc 
tores could be used for vers high alti- 
tude re-entr' . 

'Ihc collapsible \chiclc models eleni- 
onsfraled bv had three stiff poles 
in flic strcaniwise direction with flevihle 
material connecting them, 'lljC' rc- 
scnililed kites when the flexible ma- 
terial hallootied out and pro'idi'd a lift- 
producing cuned suifacc. Similar kites 
might be used to incfcase the lift of 
orbital 'chicles during landing as well 



as re-entrv phases of the flight. 

Variable gcoinctrv \chiclcs of solid 
construction whicb would retract large 
control surfaces out of the main floor 
during re-entry also are being con- 
sidered by NAS.A. l.anding would be 
greativ aided when these surfaces are 
extended, but during the hvpcrsonic 
speed range when thev trasded at vetr 
large angles of attack, thes’ would hare 
many of the cliaracteristies of a ballistic 

Success of the research work on high- 
strcngtli heat-resistant and cooled 
structures will C'entually determine 
whether the.se \ehiclcs will he needed. 
If this research effort |5toduccs usable 
re.siilts rapid!'’, the first winged re-entrv 
vehicle, prohabh’ will resemble iiiodcrii 
fighters. N'.AS.\ has constructed large 
scale structural models of h'|3crsonic 
gliders which probablv will be satis- 
faetory for re-cntr\’ beating ]3criods ii|3 
to 20 min. Maiiv expansion joints, in- 
sulating layers and .structural iiiciiibers 
filled with water art tvpical features 
of these structures wliicli can withstand 
maximum outer surface tcmiicratiircs 
of 2.;00f and 1.20fll’' on tlie load- 
carrying members, 

Tlic " ing leading edges arc the main 
problem toda\’. with their temperatures 
going above s.OOOF. Rcfractoir mem- 
bers, graphite ccriiniics and ablating 
inatcriiils are being considered for this 
use. Tlic bluntncss of the leading edge 
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will be a direct indication of the 
structural engineer’s suceess in his re- 
search. If he is sery successful, the lead- 
ing edges can be nearly as sharp as 
those on supersonic fighters and still 
withstand re-entrv heating and land 
well. In this ease, it svill not be ncccs- 
sarv to think of inflatable vehicles. 'I'hc 
blunter the leading edges of re-entry 
gliders must he to withstand the heat, 
the more attiactise variable geometry, 
collapsible and inflatable vehicles be- 


Space Propulsion 

Space propulsion systems of the 
tlircc basic tvpes— electrical, nuclear and 
chemical— ate now being studied under 
N-\S.\ programs. Klectrical systems 
sneb as ion and plasma engines using 
nuclear reactors fm power have gen- 
erally appeared to be more economical 
than chenrical rockets for trips beyond 
the moon. Tliis conclusion, howescr, 
has been opened for rc-evahition fol- 
lowing the discovery of the great radia- 
tion belts around the earth. In the 
past, shielding weight on the electrical 
vehicles was proposed to be kept to a 
minimum by placing the nuclear reactor 
1 00 ft. or more froin the crew and using 
a shadow shield. 

Now. licavv all-around shields would 
have to he used to protect the crew and 
vital equipment as the vehicle acceler- 
ated for manv davs through the radia- 
tion bells nciir the earth in order tn 
build lip the necessary velocity for in- 
tcrplanefarv flight. Tliis added weight 
might destroy the economic advantage 
of the electrical s|3ate vehicle. 

Lifting it to high orbit above the 
earth before beginning its intcrplane- 


National .\eionaiitics and Space Ad- 
ministration's I9;>) inspection turn of 
its Iaiii|lcv. Va.. Research Center was 
covered by an Aviation %%’eek team of 
space technology editors Kvert Cbrk 
and Craig Lewis and engineering editor 
). S. Butz. Jr. 


tarv trip also would affect the electrical 
vehicle's advantage over a rapidly ac- 
celerating chemical rocket that could 
leave a low orbit and pass quiekly 
through the radiation belts. 

Research into the basic fundaniciitals 
of controlling a high temperature 
plasma has assumed major prominence 
at X.AS.A as it lias in most research 
organizations interested in space pro- 
pulsion and communieation.s. N.AS.A 
lias added a new mmie to the kngthv 
list which already exists to describe 
this new branch of physics. 'I'hc space 
agenev calls it imignetoplasinadvnamics 
in contrast to maguetonvdrodvnaniic.s, 
plasma dynamics, etc., vvliich are used 

Nomenclature for this new science 
appears to be evolving around the 
mathematical approach used and the 
broad problem being investigated. 

One development of unusual interest 
in the N.\S.A program is a propulsion 
device which aca-letates a jilasimi with 
microwaves. A resonance set up in a 
microwave channel p.irtialK filled with 
plasma creates a |jowerfiil force which 
expels tlie plasma at great speeds. Ex- 
haust velocities of 2i million inph. are 
considered possible with this device. 

Production of radio-frequenev radia- 
tion by firing bursts of plasma fogetlicr 
also is being studied by N.-\S\. Very 
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strong signals with a low noise level 
have been demonstrated with this pro- 
cedure. A new method of space com- 
munication Ilf unprecedented power is 
believed possililc using plasma ampli- 
fiers and signal generators. 

The plasma sheaHi that surrounds 
bodies re-entering the atmosphere at 
great speeds is being investigated bs 
NAS.A with a unique rocket svstem and 
ground-based plasma jets to determine 
just how this slu-ath changes the radar 
target and cuts transmission of radio 
signals from the rc-entrv body and how 
use of different materials may iffect the 
density of the sheath. 

Understanding of this phenomennn 
is important in missile warhead and 
dccov detection and tracking, and it 
becomes incrcasinglv important as 
velocity of the bodv increases as it will 
with re-entering satellites and particii- 
larlv with vehicles re-entering fcoin in- 
terplanetary missions. 

Six-Sfage Rocket 

N'.\S.-\ alrc-adv has made cx|iloratory 
flight tests with an inexpensive six-stage 
solid rocket fired from Wallops Station, 
hirst three stages lift the last three— 
which arc called the velocity package- 
to altitude. It is stabilized in the 
nomial attitude, still pointing upward. 
There, the three final stages then fire 
downward through an open tube. 'I'be 
final stage is a spherical rocket motor 
developed by NASA, wliicli .verves as 
the rc-eutrv bodv and comes in at satel- 
lite speeds. It lias been photographed 
and signal attenuation from an antenna 
on its nose has been recorded, Massa- 
chusetts Institute of Technology's Lin- 
coln Laboratories will assist in future 
studies. 

The same antenna used iu rocket 
flights is bathed in a plasma in an out- 
door ground installation to study trans- 
mission under sinuilated conditions, 
blight test experiments and theory 
agree, and N'.AS.-\ hopes that applica- 
tion of relatively simple theoretiail ap- 
proaches will bring understanding of 
the complex trausinissioii problems. 

Dircctlv related is the use of heat 
protection materials. These must be 
studied experimentally to determine 
their effect on the intensity of the ion- 
ization. The NAS.A Scout vehicle, due 
for testing soon (see p. 22). will fire 
ablating noses at satclfite re-entry arid 
planctarv re-entry speeds. Nose.s will 
cirry ablation sensors to study this prob- 
lem. M'hilc transpiration cooling us- 
ing some gas such as helium increases 
in effectiveness with an increase in 
velocitv, it carries weight penalties, and 
NASA says ablating materials now ajJ- 
pcar the most promising. Heat sink 
noses begin to decrease in effectiveness 
somewhat before 10,000 mph. and arc 
not being considered for extremely high 
speed ranges. 
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Experimental facilities still are en- 
tirclv inadequate for re])rodiiciiig re- 
ciitrv fliglit velocities, making the 
Scout tests essential, NASA says. 

An immediate need exists for surveys 
to determine the size, energy and dis- 
tribution of particles in space and for a 
theorv to explain thoroughly the stresses 
and shock waves jiroduccd bv liigb 
speed impact of space dcliris with space 
vehicles, according to N.AS--\ researcb- 

Satellitc and space proix: flights arc 
being sup|)lcmaitcd in the laboratory, 
priinaiilv with particle accclcr.itnrs and 
light gas guns, at both Ames and latiig- 
lev Research Centers. 

Particles as small as atoms and ions, 
traveling at speeds ii|) to 2 niillimi 
mph., can erode reflectiv e surfaces of a 
space vehicle enough to allow a change 
in internal teinpeiaturc that would af- 
fect operation of the iiistrinnentation. 
For sbnrt-life satellites, this appears to 
he no problcni, but further exploration 
is needed tn prepare for longer s|)ace 

Even though their size alone would 
lint present a problem, small meteoroids 
are hazardous Irecause tbev travel at 
speeds from 2s,00fl to 160.000 mph. 
and produce explosive cratering effects. 

tenis and the larEc radiators cx|)ccted 
to be used on nuele-.ir and mielear-elec- 
tric maimed intctpbiiiet.itv vehicles arc 
[xirticularly vulnerable. Iiii|)act alsn will 
be important tn the inflatable nnnined 
vehicles now I>eing considered b\ 
NASA. 'Hie Explorer \'I satellite has 
recorded one or two impacts per day on 
two small plates, indicating that a ve- 
hicle large enough to carry a man would 
receive hundreds of impacts over a 2-1- 
hr. period. 

NAS.A has learned that the shielding 
effectiveness of a piece of satellite shell 
of given thickness and weight cm be 
greatly increased by dividing it and 
spacing the layers and by filling the 
space with a light material that cm 
double as an iiisnUitot. Wide s|jaeiug 
permits resistance to particles of about 
double the former velocity. M'ide spac- 
ing. with glass wool saudwicbed Ix.- 
tvvecn, allows resistance to ixirticlev of 
almost three times the speed that tlie 
skin would withstand if it remained in 
a single piece. 

Highest speeds reached thus far by 
N.ASA with light g.is guns that acceler- 
ate material particles is 14,000 nipb. 
Other tcscarebers are exploring impact 
phenomena (.AW Sept. 14, p. lOS) but 
there is still disagreement, even between 
the .Ames and I-mglcy laboratories, over 
imixict theory . 

The \'cga sijacc v ehicle will make the 
first use of a unique '‘parking orbit" 
technique to nvercoinc die unfavorable 
loe.ition of existing launching sites, 'lliis 
will permit firing toward the nioou at 


if 



NASA Fires First Little Joe Booster 


First Little Joe booster to be fired in tlie I'tojcet Mctciin development ptogiain is Lnmched 

and destinct systems. Boilerjilatc capsule with inert escape rocket svstem was not instni. 
mented. Tlie ;5-ft., 20-ton booster has an initial thrust of 2511,000 lb. 

any time of the month and a lOVr in- vvliich is regcueratively cooled by the 
crease in payload. hydrazine. Engine is made of spun and 

L'itst stage fires and drops away. See- drawn stainless steel tubing and pro- 

oud stage fires, putting itself and the duces 6,000 lb. thrust. Second stage 

third stage and payload into an orbit engine is the General Electric 405H-1. 

around tfic e-artb and becoming a mo- vvliich is a modified A'anguard engine us- 

bile launching base or temporary space iiig Atlas tank components for its ]Jto- 

platform from wliich the third stage pt^lants. I'hc Convair .Atla.s forms tlie 

t'.ni fire, vehicle’s first stage. 

AV'ben the whole assembly is in the Missions now proposed for the vc- 
proper location and correctly oriented, hide include 24.000-mi. orbits for me- 

the third stage fires toward the moon teorological satellites; l.000-!h. pavload 

or other space target. If the vehicle lunar passes and lunar orbiting flights: 

were laimclicd from Cape Canaveral, near misses of N'enus and Mars with 

it would not quite complete one orbit payloads up to half a ton and eomniuni- 

of tlie earth before the third stage fired cations relay satellites in earth orbits, 

over AN'oomera, .Australia. lii the acronantical field, wliidi once 

Guidance for the A'ega is a modifica- doiuimitcd NACA research. N.ASA is 

tion of au all-incrtial Anna missile sv.s- continning substantial programs in bigh- 

tein. In the three-stage vCTsion, it will speed transport aircraft and in A'TCJL 

ride above the third stage propellant and STOL techniques, 'Tlie possibilitv 

t-.mks and will control flight of all three of rocket-powered transports is consid- 

stages. ered a dim prospect in the foreseeable 

'The third stage, being dcvclo|3ed by future, and NASA is proceeding witli 

NAS.-\’s Jet Propulsion Lalxiratory. is research on transonic, supersonic and 

2T ft. lung- I lypergolic nitrogen tetrox- hypcr.snnic transports vvitli the confi- 

idc oxidizer and hydrazine fuel arc fed dena' that airline transports will eon- 

by a simple cold helium pressiiriz-ition tiiiue to crnisc in the atmosphere and 

system to the combustion ebamber, n.sc airbreatbiiig engines. 
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Pershing Titanium Casing Order Caneeled 


By Micliad Yaffcc 

New York— Atnn is c-Jiit'Cling ils or- 
der with Pratt & U hitiies for 5s full- 
scale titanium casings for tlie Persliiiig 
missile and will res ert to less-costli sted 
casings for the ptugram. 

Use of heavier steel casings is ev 
jxeted to cut the range of Pershing by 
50 mi. and probahli will mean other 
weight compromises, 

Dcci.iion caused disnun among tita- 
nium ijrodiicers because the Pershing 
work lias considered the most sophis- 
ticated and advaneed titaiiiuni deielop- 
ment program to date. I'he results of 
this work iscre e-xpeeted to unlock the 
door to large-scale titaniuin application 
m the missile and .space fieicl. 
Economic Considerations 

l'’roin ivhat can l>e learned, the 
.\finv's decision to go to steel on the 
Pershing was dictated priinariii hi eco- 
nomic considerations. .\t the present 
time, a full-scale titanium casing for 
the Pershing might cost 21 times as 
much as a steel casing. In prodnetion, 

that of steel. This Lctnr het'ome“s even 
mote significant wlien it is considered 
that titanium casings iierc Ijeing deicl- 
nped for both the first and second stage 
of the Pershing. Moreoier, the .-\miv is 
believed to bcliaiing difficnlti triing to 
find funds for the missile. 

There arc a mmiher of other tita- 
nium programs under wai' in the missile 
field todai' hut at the present time none 
of them is considered in the same class 
with the canceled Pratt & Whitnev 
project as far as promise .md technical 

'Ilic Polaris fleet hallistie missile pro- 
gram. which is helieied to Inne en- 
countered difficulties in aehieiing the 
desired range, inai let prmide the 
titanium indiisfri with an opijortmiiti’ 
to aaek the missile field in a major 
ivay. There has been ,i titanium ile- 
iflopinent program in progress for the 
jjast two vears on casings for the Polaris 
but. savs a group of titanium cnginceTS. 
it has failed to jjay of! owing to the 
contractor's lack of eNpeiienee ni lian- 
dline titanium. 

Tlie contractor, for example, fabri- 
cated a casing with a longitudinal scam, 
which, tliev sai, cannot he done sne- 
ccssfullv witli titaniuin. 

For this reason, among others, eom- 
panics with experience in the fabrication 
of titanium ate serioiisK eomkiering 
making a bid for titanium work on 
the Polaris. 

Aerojet-General and Ikech .Aircraft 
reportedly arc doing work for the ,\ir 
I'brce on the deielopmeiit of ritanimn 


eciiitaiiiLis for the ground storage of 
liquid iiydrogcn. One unit is ex])ectod 
to he a sphere 50 ft. in diameter tliat 
m.ii have to he constructed on site. 

Some titaniuin will he used in the 
nozzles of the first jiroductioii models 
of the Polaris missiles due principalli 
to the doielopiiient work -Aerojet-Ccn- 
cral lias been doing with titanium. 

Hercules Ponder Co. has giien Cur- 
tiss-WTigiit a contract to de\elo]3 tita- 
iiiimi casings for the third stage of the 
Mimitenian ICBM. Hercules is inter- 
ested in e.xploriiig these as an alterna- 
tiic to the plastic casings now consid- 
ered for this job. .Another company 
ho]X's to compete with titanium cas- 
ings for the .second stage of the Min- 

Some titanium is going info the 
i’roject Metciirv capsule, and the metal 
also is expected to find an application 
in tire I5iiia-S(iai capsule. 

I’o Pratt & W'hifnei. which was do- 
ing the tilaniinn casing work for Persh- 
ing under subcontract to 'Hhokol. die 

iiicnt and, possibli', an end to its |ur- 
tici|3ation in the Pershing program. 
Present plans now call for Pratt &■ 
M'liitney to make only thre'c full scale 
titiiniiim casings for the Pershing scc- 

As pfanned, Pratt & A\'hitnci will 
supply the so-ciilcd interim steel casings 
for the Pershing. Originallv Thiokol, 
wliieli lias the subcontract from Martin 
for the Pershing. OtiginalK. Thiokol, 
asked Pratt & Wliitnei to make a mnn- 
ber of .steel casings which could lie used 
in tlie Pershing program until the tita- 
numi casings could he dcieloped anti 
produced, 'llie steel casings have lieeai 
on order for eight months ,ind die first 
sliipmeiit now is in transit to 'niiokol. 
It has nut set been decided which 
eoni|xini will get the production con- 
tract for the steel Persfiiiig casings. 

.\1diough Pratt & Whitnev refuses 
to coniniit itself on its future plans for 
titammii, diete is a piissibiliti tliat the 
coiiqjani will tiy to put its titanium 
experience to use in tlie Polaris and. 
]3ossihlv. the Centaur programs. 

'('here also is the possihiliti that 
titanium will find its iiai hack into the 
I'ershiiig program. Present plans call 
for Pmtl iV \\'hitnci to fabricate three 
full-scale titaniuin casings for the 
Pershing. If test data on these finished 
casings prose that titanium will live up 
to die pniniiscs it now shows, according 
to one solid propellant engineer, then 
there is a chance that titanium casings 
will Ik' returned to the Pershing and 
other missile programs now under w-ji', 

.As far a.s tlie missile itself is con- 
cvriK'd. the decision to abandon tita- 


nium means an innease in total weight 
of rongiilv 160 lb., a loss of 50 nii. or 
more in its maximum range of approxi- 
inatelv 700 mi. and, assuming a cut in 
weight of the warhead, a loss in the 
oicr-all effectiveness of the weapon. 

Looking at if from a somewhat dif- 
ferent angle, some engineers beheic 
tliat it might even liaie been possible 
to c>xtcnd the range of the Pershing 
to almost 1,000 mi. by using titaniuin 
and taking advantage of "otlieT techno- 
logical advancements. ■’ 

On tile other liand, the decision to 
go to steel casings is not expected to 
cause am delais in the Pershing pro- 
gram. It inai, some engineers feel, 
mean a loss for all practical purposes 
of the 5800,000 or so that the govern- 
ment has put into Pratt & W'hitucy’s 
titanium casing development program. 

On the technological side, titanium 
seemed to lie more than justifying it- 
self for iirissilc’S. Tlie Amiv, Martin, 
and Thiokol rcportedlv were more than 
satisfied with the progress Pratt &’ 
Whitney has been making on the tita- 
nium casings for the Pershing. 

New Alloy 

In this particular program, which has 
been imder way for tire past vear, Pratt 
& Whitney has been working with the 
compatiitiicli- new all-beta titanium 
alloy (,AW Sept. 1, 1958, p. 37). From 
the results of this work and ils earlier 
jet engine work with titanium, Pratt 
& Whitnev is cominced it can fabri- 
cate full-scale s(ilid-|3ropellant casings 
from the all-hcta titanium allov with 
yield strengths of at least 180,0l50 psi. 

I'or steel casings, the eomparahle 
lield strength figure now is 240.000 
psi. lint high lield .strength is not the 
onh characteristic desired in casings. 
.At tlie start of this program. Pratt &■ 
Whitnev was asked to develop a rocket 
casing iiiaterial that would have a yield 
streugth-to-density ratio of one million. 
When densitv is thus inchrded, the 
all-beta titanium allin with a density 
of ,1"5 Ib./cu. in. givc-s a ratio of 
toughlv 1,029.000 while a high strength 
steel (one that would produce a vielcl 
strength of 240.000 psi.) with a density 
of .278 to .280 Ih./cu. in. offers a ratio 
of roughly 860.000. 

'nie cquiialent of an all-beta tita- 
nium c.ising with a lield strength of 
1 80,000 psi. then becomes a steel casing 
with a lield strength of 280,000 psi. 
The development of steel c.isings with 
this strcngtli is entirelv feasible. But 
the work at Pratt & Whitney shows 
that hi rigorouslv controlling the proc- 
essing of the all-lreta titaniuin alloy, 
it is possible: to obtain a casing with 
a lielil strength of 200,000 |)si. and to 
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in.H.n this on a strength/densitv basis, 
a steel casing would have to have a 
lield strength of 520,000 psi. 

Yield strengths of 520,000 psi. have 
ivt to he obtained in production-line 
steel casings. On the other hand. Pratt 
&i Whitaey’s 200,000 psi. figure for 
titanium has onlv been obtaiiic-d .so fat 
with CKircriniental rings. But the tita- 
nium advocates feel that tire Pratt &• 
Wliitnev data indicates it will be easier 
to obtain titanium casings with yield 
strengths of 200.000 psi. than steel 
casings with yield strength of 520.000 
psi. Moreover, tlicv sav, considering 
the relative newness of the all-beta 
titanium alloy, it is very likeli that it 
Gin be dcieloped to produce c.isings 
with yield stre-ngths substantially 
greater than 200,000 psi. 

Translated into end results for a mis- 
sile such as the Porshiiig. the use of 
titanium casings in place of steel cas- 
ings to contain the same amimiit of 
propellant would saie weight, lliis 
weight saving, wiiicli becomes more 
important in each succeeding stage, can 
he turned into added jrayload or range. 

Another adi'.intagc of the all-beta 
titanium that becomes increasingly im- 
portant in long-time storage is its supe- 
rior corrosion and stress-corrosion re- 
sistance. T'he work at Pratt & AA'Iiitncw 
has led project engineers to conclude 
that the all-beta titaniuin will outdo 
all materials considered for tliis job 
including the cold-worked and |)rccipi- 
Pation-hardened stainless steels. 
Principal Process 

Principal process used hi Pratt &• 
Whitnev in the fabricition of titanium 
c.isings is flow turning. Carried out on 
Floturning machines made for Pr.itt & 
AATiitncv bv Linlge and Shipley, the 
process is similar to roll forming (AW' 
Mav 18, p- 119) and consists of cold- 
flowing metal iwei a niandtei by means 
of a spinning wheel. Tlie starting struc- 
ture is a roll-forged ring which is flowed 
out into a ciiindcr. Titanium end 
closures for the casing are domed forg- 
ings which arc joined to the ciiindcr 
bi- girth welds- Igniter bosses are 
formed as an integral part of the case 
end closutcs. Tlircc-diiiiensional ma- 
chining, while expensive, is considered 
essential for the dome finishing. 

As expected, welding of the all-beta 
titanium alloy proved to be difficult. 
With a great deal of experience in weld- 
ing titaniuin, gained from its jet engine 
work with tlie metal and from some 
preliminary work on the all-beta alloy, 
Pratt & W’hituev decided to use an- 
nealed or unhardened welds on its ti- 
tanium rocket casings. Metal sections 
next to the weld area arc beefed up 
23-50% with the weld bend tunning 
about 20% thicker than the adjoining 
parent metal in order to compensate for 
the soft welds. 



Army Shows Sergeant at Aberdeen Proving Ground 

Army Sergeant aitillcri missile is «|.ii|)i>ed with vanes which extend and retract from Uic 
solid-propellant wcaiJoiTs body to correct trajcctori . Secant, not fonnally operational, is 
in the first stages of production; |iart5 of the weapon system arc still in the final stages of 
dcvclo]iincnt. Jet Propulsion Laboratory is developing the 36-ft.-liiiig missile for .Anns. 


Northrop to Build 
GAM-87A Guidaiu-e 

VA’asliington— Guidance subsi stem 

contract for Air Force’s G.AM-S7.A air- 
launched ballistic missile system has 
been aw-atded to Northrop Corp.'s 
Nortronics Division by the prime con- 
tractor. Douglas -Aircraft Co. 

This is the final subsystem contract 
to be let for the two-stage solid propel- 
lant missile. .Aerojet-General will sup- 
piv propulsion and General Electric will 
provide re-entrv bodv design. Air Force 
sistcm management is based at AA'rigllt- 
Patterson .AI'B, Dai ton, Ohio. 

The guidance svsteni does not include 
the missile autopilot and probably will 
not require installation of additional 
navigation and guidance gear in the 
standard USAI'' bombers scheduled to 
carry the G.AM-87A. 'Hiis indicates that 
finer launch position data and I’crtic.il 
tcferencc needed for the ballistic guid- 
ance problem must be dciiicd witlrin 


the missile. Nortronics specializes in 
stellar inertial guidance systems ivhich 
can meet these requirements. 

In recent months, the company has 
been seeking to diversifi the applica- 
tions of stciTar inertial guidance et|iiip- 
ment and techniques wliich have grown 
out of a program that began with (he 
Mark I stellar inertial system used in 
the Northrop SM-62 Snark airbreathing 
missile svstem. 

One trend in recent equipment has 
been to save weight and improve relia- 
bilitv bv eliminating special analog- 
digital converters through design of star 
trackers and stable plarfonns with dig- 
ital outputs. Most recent Nortronics 
stellar inertial svstem is the ,A-5 model 
intended for an airborne carlv warning 
and control aircraft that was neier 
funded. GAM-87-A will not need guid- 
ance as costlv and complex as the A-5 
ivhich was to have been used for long 
duration flights. It probably will incor- 
porate manv of t^e .A-5’s features, 
hoii’cvcr. 
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Out-of-Atmosphere Anti-Ballislic 
Missiles Studied by Chance Vought 


Dallas— Anti-b-.illistic missiles with 
rsngcs in:t iif the ;itmosphcTC and be- 
sond arc just one of the projects 
Chance N'might now emmts in its 
"products pachage." Company Presi- 
dent r. O. Detweiler rc\calcd here last 

In addition to mentioning Chance 
A’oiight’s interest in this field for the 
first time. Detweiler rescaled that the 
Conipaiis nill strengthen the basic and 
.applied rcsearcli programs supported 
by each of its fir e dirisions by der elop- 
ing an cntirclv sepiirafc Chance Vonglit 
Research Center aimed at generating 
new knowledge. 

Detweiler noted that the need for 
dirersifieation requited as a result of 
defense .sjX'ndiug ceilings will carrv 
Chance \'ouglit into additional expan- 
•sions outside the aircraft industrs’ to 
supple commercial markets, altlmiigh 
these plans are not ret reads' fnr for- 
mal announcement. ’Ihe company last 
s'car acquired its first suhsidi.an'. Ge- 
neses Corp.. !.os .\ngcles. a coni|Hitcr 
sr'stenis firm. 

High cost of todar 's defense systems 
-some of which art' CNpcctcd to cost up 
to SIO billion from concept through 
operational use-will ensure that there 
will not Ik too mane such sestems in 
the total procurement. Tk noted that 
cost of such a ss'stem would hare jjro- 
s'ided for all the hombers. figlitc'rs and 
transports purchased just 10 rcitrs ago. 

Program rediicfions resulting from 
purchase of todas's costly weapon svs. 
tcins come at a time when the indus- 
try must imest larger amounts of its 
c.wn monc\' in rcsearcli. test and pro- 
duction facilities. This reimcstmeiil 
rate, he noted, is already greater than 
that of an\- other industri'. accounting 
for approximately of earnings. The 
ai'iation indnstri''s net earnings last year, 
after taxes, averaged only 2 ^ of sales. 

As a furtlicr indication of the rising 
cost of \sea])ons, Detss'eiler noted that 
during M’orld ^^^lr II cost of aircraft 
was approxiuiateh- 510 |>er |3ound; dur- 
ing the Korean conflict tliis climbed to 
about 52 i; todax’s higb-pcrfomiancc 
■iircraft arc costing 550 or more per 
pound, and for the next generation of 
xerv liigh performance planes, the cost 
per |30imd will prnbabh be near S100. 

Cbaua' Vonglit expenditures for re- 
search and deveiopment in the first six 
months c>f this scar represented au in- 
crease of more than 70'^- oxer the 
same period in 1958. Detxxeiler rc- 
potted, and will result in expenditure 
of S8-5 million this vear. Hre coni- 
panv's airrent backlog amounts to more 
than S300 million. 


.\hhongh the c(ini|Mn\ is xxell ad- 
xaiiccd in dcxelopiug space flight and 
sxstenis ca|)abilities— its pilots and en- 
gineers haxe made more tlwn 200 mis- 
sions in the compain's earth-orbital 
iiaxigational flight simiilator-Detweiler 
emphasized that manned aircraft still 
plax a big role in the companv’s fu- 

Ihe company belicxes that the I'SU 
Crusader series carrier-liased tighter will 
K' responsible for proxidiug it xvith 
imirt than SI billion in contracts oxer 
the airplane's entire bislorx-. 525 
million contract last June for additional 
F8U-2N limited ail-xxc-ather fighters is 
ex|jected to be ennsiderabix increased 
li' a larger folloxx-on order to he an- 
nminced soon, lie said. 

ALBM Comes Close 
To Salellite Path 

VVa.shington — Martin air-launched 
li.illistie missile test xchicle fired from a 
Boeing B--17 bomber near Cape Ca- 
uaxer.il. Fhi,. last xxcek came "fairly 
close" in its effort to cross the triijectorx' 
of the Fxplorer VI satellite as the xeln- 
tie neared its perigee about 160 mi. 
aboxc the earth. 

••\n ,\ir F'orce spokesman said late 
last xx'tx'k that altliougli tlie data ob- 
tained during the Right is still being 
exahiated, all indications pointed to a 
higlilx successful test after earlier at- 
tempts to conduct tlie c\|3eriment had 
failed (.\\\' Oct- 5. p. 541- 

Primarx puqsost of the experiment 
was to obtain data on the trajecton of 
ail .\I,B\r and to test the Martin-dc- 
vclope’d guidance ssstem as xvell as dem- 
oiislrate the fcasihilitx' of firing liallistic 
mi-ssilcs from aircraft- 

Ihe test vehicle, left oxer from the 
US.'5F' .M.BM competition subsc- 
quentlv won bv Douglas .\ircraft Co., 
xxas fired from the B-47 bx- a tliree-niaii 
Martin crew, rcacliing its .ipogex at the 
relatixc perigee of the satellite. 

The test xetiicic was programed to 
fire fixe flares at intervals as an aid to 
giound-bnscd cameras attcmiptiiig to 
|3hotograph it. One flare xx-as observed 
at alroiit 550 see. after lauiitli as tlie 
missile neared its apogec. 

.Mr h'orcc spnkcsman said the beacon 
on flic second stage of the missile was 
tracked bv tlie National .-Verouautics 
and Space Administration’s Wallops 
Island. \'a„ station from SO see after 
launch until 600 sec. after launch. 

The second stage fell into the ocean 
approximately 1,000 mi. off the coast of 
Noxa Scotia. The Air Force declined 


to sax' just xx-lierc tlie first stage fell. It 
followed a liallistic ttajcctory but did 
not attain siiflicicnt s]ieed to burn upon 

An earlier attempt to laiuieli a Con- 
xair-dcxeloped .M.BM test veliicle from 
a Corn-air B-5S toxxard the trajectory 
of the Discoxcrer V' satellite failed h(S 
cause of telemetry problems. 'Ihe Mar- 
tin vehicle fired last week was scheduled 
to l)c fired earlier lint xxas canceled two 
seconds before tlie scheduled firing be- 
cause of technical difficnltie.s. 

So5 lets’ Third Lunar 
Probi* to Orbit Earth 

Moscow- Russia's tliird lunar xehi- 
cle, xx'hicli "rnimded" tlie moon last 
xxcek. is exjiected to rexoixe around 
the earth Oct 18 from north to south 
ill an elongated clli|3.sis xxitli an a]30gee 
of 292.045 mi., a perigee of 24.854 
mi. and a period of 1 5.5 dux's. 

Minimum x clocitx of about 0.24 mi, 
per sexond xx'licn it passed the apogee 
of its orbit increased to .51 nil. per 
.see. Oct. 12. It is to reach niaxiimmi 
velocitx' of 2.4 mi. per sec. when it 
conics' closest to eartli. The satellite 
is mox'ing in a plane ahiiost pcrpeii- 
cliciilar to )3lane of the moon’s orbit. 

"Life expcctaucx' of the space sta- 
tion is unlimited if one discount' such 
accidents as collisions xxith meteor- 
ites." one Soxiet .scientist said. The 
scientist. Dr, .Vri Shternfcld, said the 
station will pass in the xicinitx' of the 
moon from time to time, coming 
elose.st in Januaiy, 1967. at 6.000 mi. 

Explorer VII Salellite 
Launebed by NASA 

Washington — National .Aeronautics 
and S|3atx .Adiiiiiiistratioii's composite 
radiation satellite xehicle xxas placed 
into orbit last week in tlie last of a 
scries of space experiments originallv 
]>Ianned bx' the U. S. as a part of the 
International Geophx.sical 'i'ear. 

'Hie satellite, designated Kxplorer 
\'I1 after its successful lauiicli from the 
•Air Force Missile T'est Center. Cape 
Canaxcral, Fla., is designed larimarily 
to studv the direct radiation from the 
sun and tlic fraction of this radiation 
xx'hich is conx'crted into heat bx the 
earth and iiltimatclv re-radi-ated back 
into space. Details of the scxcii experi- 
ments carried in the paxload were re- 
ported bv Avi.vtion AA'i:i-.k last .Aug. 5 
(p. 61) after an earlier attempt to 
put the satellite into orbit failed xxlien 
its Juno II carrier inalfnuetioncd im- 
mediately after laimcii. 

Bx' late last week, all instruments 
aboard the Explorer VII ajipearcd to be 
functioning, although signals from one 
of the two radio transmitters aboard 
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vdeaigo in Cannon Plugs. The new ALRF line consists at 
inum versions of the standarO N.SC, LT and BNC plugs de- 
d for insiallation where weight-saving is a critical design 
ia- To provide further flexibility lor the ALRF line Cannon 


CANNON 

®PLUGS 


al weight plus many Imporfarif 
:e achieved by a new internal 


semi-rigid aluminum RF cables. The new Cannon ALRF plugs offer 35JJ lighter ma 
improvements in design characleristics, including' • Superior Electrical Perform 
design in which the braid is crimped to thecolletl providing optimum bond. ■ Improved Moisture Sealing Character- 
istics due to an improved design of the silicone rubber grommet, providing a tighter bond with the cable jacLet. 
r Improved Clamping Mechanism tor more positive gripping action without distortion of Ihe outer braid. • Im- 
proved Resistance to Corrosion through a black anodireO finish giving superior resistance to corrosive elements. 
In the ALSC series a reversal of pins and sockets can be specified. All of these design advantages are available in the 
new Aluminum RF Line from Cannon Electric Company— 32C® Humboldt Street, Los Angeles 31, Calif- Write for 
Cannon Catalog ALRF-1 — Please refer to Department 110 Factories In Los Angeles, Santa Ana, Salem, Toronto, 


London, Paris, Melbourne and Tokyo. Distributors and 


senfalives 


n Ihe p 


>f the world. 


35% LIGHTER ! 





Much of United Aircraft Corporation's success may be attributed to its ability to deter- 
mine the genuinely significant areas of technology before committing valuable talent 
and resources. 


Having made its decision . . . the concentration of effort . . . the engineering break- 
through ... the right product, an accomplished fact at the right time is a matter of 
record — oft repeated. The significance of its accomplishments is a source of corporate 
pride - . . and confidence. 

Projects at Missiles & Space Systems share this same heritage of significance as we move 
into a new era of astronautics. If you are interested in joining a new organization des- 
tined shortly to demonstrate its significance, contact John North. 

MISSILES & SPACE SYSTEMS A Diyiiion ol UNITED AIRCRAFT CORPORATION 

East Hirtferd, Connecticut 


36 
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A dynamic, new 

DIVISION 

of the 


UNITED 

AIRCRAFT 

CORPORATION 

MISSIIES S SPACE SYSTEMS 


. . . established to originate and 
develop systems concepts in the 
weapon and space fields. Present 
contracts and corporate-financed 
projects require a rapid but orderly 


Available positions, many at a senior 
level, provide an opportunity to 
obtain broad systems engineering 
experience in fascinating technical 

lal. and space flight programs. Re- 
quired is a degree in engineering or 
science and significant experience in 
any of the foliowing or related fields: 


• AEROPHYSICS 

• ASTROPHYSICS 

• ELECTRONICS 

• MATHEMATICS 

• PROPULSION 

• OPERATIONS RESEARCH 

• ADVANCED WEAPON 
CONCEPTS 

• PRELIMINARY DESIGN 


BENEFITS: highly desirable Con- 

important work; “first aboard” ad- 
vancement opportunities: research 
facilities superior to those owned by 
any other corporation; opportunity 
for company-supported advance 
degree program; the assurance that 
you will join a corporate division 
that is destined to rank in status 
with Pratt & Whitney, Sikorsky, 
Hamilton Standard and Norden. 


Reply to Mt. ]oha North 

MISSILES & SPACE SYSTEMS 
A Division ol 
UNITED AIRCRAFT CORP. 

432 Main St„ E. Hortlord. Conn. 


were slightly weak, it was reported. 

The Iransinittcr, which operates at 
108 me. and is powered by solar bat- 
teries, was designed to sen’e as a beacon 
for ground tracking stations as well as 
telemeter back measiucincnts made by 
a inicromctcorite ex|3etmicnt. and, de- 
spite their weakness, the signals were 
being received bv all tracking stations. 

Signals front the primary 20 me. tclc- 
metrv transmitter powered by two 
chcmit-al batteries are strong and clear. 
N'AS.^ Sitid. Transmission from the solar 
transmitter will be cut off by an auto- 
matic timing device in the satellite at 
the end of one veat. 

XAS.^ set the period of orbit at 
101.3 min.; the perigee at 316-6 stat. 
mi.; apogee at 701-9 stat. mi. Perigee 
velocitv is 17,580 mpli.; apogee vclocitv. 
15,945 mpb. The 91,5 lb. satellite was 
placed in orbit at an angle of 50 deg. to 
tli^jlanc of the equator. 

Trie launching sehicle. designed by 
ABM.\. was a cons’entional funo It 
booster except for a support cylinder. 

Data being obtiiined from experi- 
ments and radioed lack to ground sta- 
tions will be processed in six weeks to 
two months and sent to experimenters 
for csaUiation and analysis. 

British Establish 
Minister of Aviation 

London— AH aspects of British Avia- 
tion— both civil and militars— will come 
under one ministry in the post-election 
reorganization of the British cabinet, 
whicb does away with the old Ministry 
of Supply. I’hc vesliuffle concentrates 
responsibility for promoting scientific 
development under one cabinet mem- 
ber. tlic Lord Pri\y Seal. 

New Minister of Aviation is Duncan 
Sandvs, who siclds his post as defense 
minister to ifaiold W'atkinson, former 
Minister of Transport, Civil .Aviation. 

Sandvs takes over ci\il asiation re- 
sponsibilities formerly in tlie 'Transport 
Ministry, and all matters related to re- 
search, deselopmeiit and production of 
ciT'il and militars' aircraft, guided and 
atomic weapons, radar and electronics, 
all of which were presioush' adminis- 
tered b)' tlie Ministry of Supidy. 

No new sciena- ministry has been 
formed to promote British scientific 
effort in the civilian field as was gener- 
ally predicted before the election. In- 
stead. the duties of the Lord Priw Se;i! 
base been extended to embrace space 
research and all matters related to 
atomic energy in particular and the pro- 
motion of scientific and technological 
dcrelopincnt in general. 

Lord Ilailsliani. who lias been hold- 
ing the office of Lord President of tlie 
Council (and chairmanship of the Coii- 
scrvati\’c Partr ), lias been a|)pointcd the 
new Lord Privy Seal. 


Britain and the U.S. liaic agreed to 
exchange personnel to obtain better co- 
ordination between the two countries in 
their development of air nai igatiou aids 
and aviation facilities. Agreement was 
an outgrowth of a conference of high- 
level British and U.S. aviation officials, 
which was concluded last week in 
Washington, llic United Kingdom 
delegation was brief on h'cdctal Avia- 
tion .^genci’ research and development 
program and lisited National Aiiation 
h'acilities Experimental Center in At- 
lantic City, X. J. 

Northrop and General Electric engi- 
neering team will begin testing in Dc- 
cemlxir of adiaiiced thrust-augmenta- 
tion system to be applied to J85 turbo- 
jets to proi ide speed in excess of Mach 
2 in tlic first production-line N-1 56F 
fighter airplanes. Pte-conrprcssot cool- 
ing svstEmi for the N-1 561' uses water 
to cool air entering the engine as op- 
posed to water injection used on jet 
transports. 

Bell Aircraft Coqj. has turned its 
X-14 \''TOL aircraft over to N.AS.-k for 
further flight tests at Ames Research 
Center, Moffett I''icld, Calif. 

Trans-Aiistralia Airlines intends to 
order about 536 million wortli of 
British jet airliners bv 1961, according 
to ^^'a^^cn MacDonald, National .Air- 
lines Commission chairman cuncntly 
in London. Choice will be bctw-ccn 
Vickers VC-10 and dc Ifavilland 
DfI-121. as they appear to be the only 
suitable jet aircraft aiailable for the 
1963-66 delivery date, MacDonald 
.said. 


Nike Zeu8 Future 

M'asliington— Experimental Nike Zeus 
aiiti-ICBAt missile was fired last week 
from M'liitc Sands Missile Test Range as 
part n( series of tests scheduled to ex- 
tend through next Spring which may de- 

.Anny termed the lest successful, despite 

which caused it to tall short of trujectaty. 

Complete technical upjimisal of the 
Zeus program now is under way in De- 
feitse Department. Cunent estimate is 
that SB-5 billion will be required to 
implement Nike Zeus missile iiislallatious 

tars' instalbtiolis. The Fiscal B61 budget 
is not expected to seek additional funds 
for Zeus program beyond the SB5 mil- 
lion authorized in 1960 budget. How- 
ever. if President Eisciihouet decides to 
fuliv implement the program, Defense 
Dc]iartmciit will ask Congress to provide 
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AIR TRANSPORT 


BO AC Stand May Spark Price-Cut War 


Carrier s determinalion to set its own standards 
will leave lATA members willioiit basic structure. 

By L. L. Dot\- 

l okya— British O'Crseas Ainravs Corp.. in an unconiproinisiii§ clrisc to 
fix its own rate standards, has scuttled the International Air Transport Assn, 
traffic conference iii Ilonoliilii and set tiic stage for an 0)>en rate situation 
that could deteriorate into a pricc-cut war on intcrnatioiial airline routes next 

The strong stand taken bv the British carrier, rcportcdlv with the deter- 
mined kicking of Rritisli inanufacturers and the Minister of Transport, 
Ic.ives some 80 lATA members without an\ biisic fare structutc on all inter- 
national routes, including the transatlantic and transpacific, except those in 
the Middle East and Kiiiopc and between North and South America. 


Ibt ilnnohihi traffic conference 
fA\\' Oct. 12. p. 40) boEged tliiwii 
when it Irce.iine e\idcnf that British 
delegates were unwilling to negotiate 
.iu\ (jf tire girc-ancl-takc issues at st.ike. 
l.ast war. tire tr.iffic conference broke 
np m a deadlock at Canircs oser tire 
jet snrrliarge issue but a solution 
reached at tire rcconscned conference 
111 Paris in l-'ebrnary sasccl the carriers 
from .111 open rate situation. 

I his vear. hosveser, a majority of the 
l.irge airlines took a strong stand .igainst 
nn re'iimptiiin of the talks when tlie 
British shoved no signs of relenting 
on major pu’nts. .\ikI, at Hie general 
meeting of I.\T.\ here, the association's 
rxecntii e committee announced kite 
l.ist sseek that it ssmdd not aiithoriae a 
reopening of the traffic eonfercnce. 
Bates now in effect expire on Mar. si, 
.md fares after ,\pr. I will dcfinitels be 
"IJen rate. 

Controversial Points 

Here are three main eoiitrosersi.d 
points which liasc caused the stale- 
mate: 

• Seating configuration. BO.\C wants 
lo include slcepcrette-type seats iin jet 
aircraft without extra charge. Other 
carriers want standard pitch for first- 
elass se.its on jet aircraft but arc w illing 
to concede deep reclining or sleeper- 
itte scats without surcharge for oper- 
.itors of piston-engine aircraft on long- 
haul rontc-s, BO.\C has locked horns 
with -\ir India International on the 
mstallatioii of berths which .\ir India 
wants but BO.^C opposes. 

• Tourist class. BO.\C wants to retain 
three classes of scrsice-first class, tour- 
ist and the ccoiioinv plan. Most of 
the internationrd carriers, viewing tire 
r:i|)id decline in the demand for tourist 


to see tourist eki's senice dropped. 
• Fare level, B().\C wants to expand 
the ecoiimm fare throughout all inter- 
national routes. Other carriers strongK 
support lower fares but insist tliat some 
,ire-.is c.niuot absorb lower fares without 
\ iolentlv upsetting res enue-eosi ratios 
to ))rodutv deficits on low-deiisiti 
routes. Most ohseners here feel that 
the British stand on these points is 
kesed to tlie load cajjaeits' and operat- 
ing clianicleristics of aircraft nianuf.ac- 
tured and operated bv the British. 
British Hurope-.ni .\irw,iss ran into nn 
major diffienlty in re-aching agrecincnt 
witil otiicr carriers on tlie fiire lesel for 

\fost carriers now feel tliat tourist- 
ekiss sersia's base been made obsolete 
bv econonis-plan tspe sersice. 'I'lic 
British presumabK want to see a con- 

international routes because of the large 
nmiihcr of ciiil servants who will use 
tourist class in preference to the ccon- 


I.AT.A to Co|iPiiha^en 



Japan, Sluiji Masulani, depots prime 
iiiinister, \\ atarn Naiahaslii. minister of 
tTaiisportslioii, and Rsitani .\a.oiiia, gos- 

icssiem of tlie general meeting. Prince 
Takamatsu «as present at the meeting. 


only plan hut w-lio cannot afford firs' 

On the fare issue, a majoritv of the 
airlines want to sec an end to jet sur- 
charges or fare differentials and allow 
piston-engine o|XTatots to provide addi- 
tional sen ices jiliis more commodious 
seating configurations tliaii arc offered 
by jets at no additional cost to passer 

lietitiie character hetween the two 
tipcs of aircraft. 

Hie deadlock over the three main 
issues poses a serious tlireat to tin 
I.\T.\ traffic coiifercna' mcclianisni. 
Delegates here \iew the clash between 
tlie Britisli and other inenilsers of 
as a f.ir more serious breakdown in 
inter-airline relations than last scar's 
struggle at Cannes oser the jet sut- 

Showdown Sought 

Lute last sseek, most carriers wers 
willing to take this risk as the oiib 
means of bringing on a showtiossn ssiti 
BO.\C. ,\s the general meeting dres 
to a close last sseek. the British bloi 
consisting of IH).\C and fise Cimmso. 
wealth tartlets gasc no indication oi 
relenting in its determination to push 
the expansion of lower rate.s ssithoiit 
changing eonfigiiratioii to match those 
r.ites on a svorld-ss idc basis. 

During the closing hours of the traffic 
exinfereiKV. wlien late night sessions 
ssete held in miise.s tii reach some tom 
promise lli.it would rcinose the threui 
of an opeii-r.ite crisis, it liccame appa 
rent that further negotiations svitli tlx 
British would he hopeless. 

Spteifiealls. BOAC stood firm 
throiighmif the conference for an ccon- 
onis pkin rale on Kiirupe-to-.\frie,i 
routes .111(1 routes to the bar I’ast that 
would he 20'.4 below the standard 
tourist fares now in effect in these touli 
regions. The carrier also wants to re- 
t.iin both de luxe and tourist confignra- 
tiniis for all aircraft operating over fhesi 
riintes. 

Soiifli .\frican ,\irwavs told the con 
fercirce that it conk) not face the public 
criticism th:it would result in its area 
if it failed to return without authorih 
to lower fares. I'kist .\frica and Central 
\frica airlines were cxjually firm. 

It became iuereusiuglv esident to 
delegates doting the esmrse of the cun- 
teTcnee that BO.\C and the Common- 
wealth carriers we-rc acting under ,i 
lirtual mandate from the Britisli gos- 
ernment to bring about a resised raie 
structure. 
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^\^ G. M'ood. of Trans-Canada Air 
Lines, conference chairman wlio was 
unanimously lauded for the manner in 
which he maintained control oser the 
bitter conference in-figliting. warned 
tlic delegates on scscral occasions tliat 
tlie conference was threatened with a 
"serious crisis.” lie admitted that 
miicli liad been acliicscd in the carlv 
stages of tlie conference Init added 
that it was a “terrible pity” that mem- 
ber airlines were faced with a deadlock 
in the closing liours tliat could "wtcek" 

. lATA. 

Wood told delegates tliat the choice 
of a compromise lay with the members 
tliemsches and urged that a strong 
attempt be made to reach a solution of 
the cuffercnccs cxi.sting between the 
two warring factions. BO.\C de-lcgatcs 
referred to the chairman's statements 
as very serious remarks and reiterated 
their determination to introduce their 
proposed rates on .-\frican and I'ar Kast- 

general incetiiig that the Briti.sli were 
prepared to take uaikiter.il action and 
introduce the fare plan on .^pr. 1. re- 
gardk-ss of the opposition of otiicr 
r.\1 A c.Triiers. 

Most carriers opposing tlie Britisli 
position charged that the .\fric-an mar- 
ket is extremek- limited because of tlic 
low economic level presailing in most 
,\frican countries. Une mcinhcr said 
prisateh that lower rates would not 
attract any more travelers than those 
now using the airlines since "we arc 
catering to a market that i.s still w ithout 
sufficicut food." 

BOAC delegates admitted that there 

due for the economv-pkui rate.s it pro- 
|30sed but added that tlicre are mans 
territories. parti<nilarlv East Africa, 
which are prosperous and provide at- 
tractive vacation sitc.s, Tlie British 
urged lATA to take nn steps that vvoiiki 


|sut a "fence” around these territories, 
tiuis e.ui.siiig them embarrassment. 

In obvious response to Britisli de- 
mands for lower notes on Far F.astern 
routes. J. R. D. Tata, chairman of Air 
India and retiring president of lA'l'A. 
had tliis to say at the opening plcmirv 
session of the general meeting: 

"During the same period (that trans- 
atlantic fares were licing hivvcredl, 
mininiimi I.-\T.^ fares between London- 
Boinbav and Bombav-Tokvo, wliicli 
were always substantially lower than 
European and .Atlantic fares, have re- 
mained .about the same or edged 
slightly downwards.” 

lie later told .\vi.vrioN Wkkk tliat 
fares on these routes were now in line 
with otlier fares and that a 20% reduc- 
tion would be disastrous to unsubsidized 
operators. 

On this point, lie told the L-\ r.^ gen- 
eral meeting that "while there are no 
doubt within I.VI'.-\ some high-cost air- 
lines subsidized by tlieir govetnincnts, 
others are tccogni/eci a.s Iseing as lean 
and .iggrcssivelv efficient as anv tran.s- 
piirt 0]3crator in the vviirkl. and even 
tliey liave only managed to make jsretty 
tliiii profits up to now.” 

During the traffic conference in 
Honolulu. KLM Royal Dutch .Airlines, 
in one ahnost-succxtssfiil compromise 
move, suggested tliat all current fares be 
rcv-alidatcd for aiiotlier year on the 
grounds that the BO.AC jnoposal iiiav 
be too early . KLM dclcg.ltes said tbev 
were offering the compromise move in 
an attempt to stave off another confer- 
ence adjournment without agreement 
as hap|3cned at Cannes, I'hc KLM 
move was seconded l>v Salsena. 

Pan American agreed to the motion 
Init added that all fare structures nuist 
continue to be related to seating capac- 
ity, Although a strong proponent of 
low fares. Pan American made no overt 
move to side with the BOAC stand, 
and later at the general meeting led the 


oppo.sition with SAS to the BO.AC 
proposals. Pan .American made a strong 
I)id for a promotional type fare, par- 
ticularly in the North Atlantic region. 
Discussions on such fares, including ;i 
final decision on jet surcharges, were 
sidetracked by the deadlock on otiicr 

Air IT.mcc echoed tlie warnings of 
otlier carriers against adjourning in 
“defeat.” The I'rench delegates said 
tlie governments may step in to admin- 
ister rates and tariffs through "civil 
servants who inav not be conversant 
with airline business.” They added that 
troubles "carriers now face will l>t 
nolliing to those thev might face if 
this cventuallv bccoincs a fact.” 

Most delegates viewed the BOAC 
proposal as a losing projjosition at the 
outset. One group estimated that costs 
of o]3er.ition on the Imr East and 
African routes would call for a "I24''4 
load factor or standing room only" as 
a breakeven point. 

Tlic Britisli bloc, however, was in- 
sistent that lower f.ircs would devclo)) 
new markets, thus creating liighcr load 
factors, and that .sc.at costs would be 
siibstantianv loducecl Isv iiitrodiietion of 
the v4-in. -pitch scats of the economv 
plan nn a wide scale. Alternatives such 
as gradual introduction of promotional 
or developmental ty pe fares were largely 
rebuffed bv tlic British, 

Chief reason the traffic conference 
was bogged down bv the British posi- 
tion is that close interrelations of 
other fares on other routes to the f.ire 
structure on bar East and .African routes 
prevents tlie individual handling of 
regional fare problem.v. This inrsins that 
the expansion of economv rates in tlie 
Pacific area may be delayed officiallv 
beyond Apr. 1, tlie target date Pan 
.Ainerivxin had set for the introduction 
of lower fares in that area unless the 
airline takes advant.Tge of the open rate 
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DC-7F Service Marks Cargo Race Start 


Bt Gknii Garrison 

Ne«- York— Intmcluction Hiii inontli 
of the first Dougins DC-7 aircraft ctin- 
Mttcd into all-cargo scrsicc marks the 
beginning of a iicrv air freight push by 
several carriers, sijarked by the asailabii- 
ih' of equipment as late-motlel piston 
planes are replacetl by jets on the blue 
ribbon passenger runs. 

American Airlines has recciretl the 
first units of its airfreighter DC-Tl's in 
a total order of Ifl nhicli Douglas is 
conrerting from DC-TBs at a cost of 
S4-25 million. Pan .\nierican World 
Airsvavs expects to get the first of 10 
DC-7 cargo consersions in December 
under a contract with I.ockhecd .\ir 
Scrsicc. Ontario. Cilif. United .\ir 
Lines has ordered six of the Douglas 
consersions and plan.s to begin ]3iittiog 
them in sen-ice next spring. 

Transconfinentnl and international 
all-cargo sersicc In- Trans World ,\ir- 
lines is being greatly ex])anded with the 
allocation of six I,ockbex-<l Super II Con- 
stellations to cargo runs, rbest aircraft 
were shifted from Military ,\ir Trans- 
port Sers-icc work, where they- recently 
completed a nne-year contract insiih- 
hig the transatlantic mosement of 121.- 
000 military- personnel and dependents 
and -t,200 tons of cargo. 

Two comcrtcel Lockheed 0-19 Con- 
stellations also bine been added to 
I’M'A's all-cargo fleet. "Up to now, we 
base done a good job of cargo sersice 
on passenger airplanes, but our lift of 
all-cargo aircraft has been limited." 
l'W.-\ President Charles S. ’llionias 
said recentiv. “Ibese (additional air- 
Ijlaiicsl will increase our present cargo 
lift b\ more than four times on inter- 
national sersice and bs- neatly- eight 
times on domestic." 

American chose the DC-7F to .sup- 
plement its ])resent Ifl DC-6.^ all- 


cargo aircraft as the plane best suited 
to fulfill "the immediate need of addi- 
tional cargo lift" caused bv the "rapid 
growth or the air cargo business." The 
DC-TI-'. according to .\meiican. was 
qiiickiv asailablc \sbvrcas "there \s-as no 
advanced airfreighter on the market 
that wmild be available ns qnicklv as the 

Depreciation Factor 

Ik-sidcs availabilitv-. another obvious 
advantage of using the |)hased-out pis- 
ton planes is the fact that they arc well 
along toward being written off in de- 
preciation. 

•Mnerican's DC-Tl-'s carrv lb. 

of iiayload vs. ?0.000 for the DC-6A 
and -12,000 lb. for the Super II Con- 
stellation. The DC-f).\ cannot provide 

|javload without a fuel stop, whereas the 
DC-"I' and Super II can. 

Ihe cxnnbination carriers presently 
face transcontinental all-eargo conipefi- 
tiiin onlv from TKing I iger T.ine. prcs- 
cntlv operating a flee-t or Super IIs nn 


routes. l-’!ying Tiger has placed a firm 
order for 10 Canadair CL-44D turbo- 
prop freighters and expects to get the 
first in the spring of 1%1. On the basis 
of expected sharplv reduced operating 
costs with these airplanes. Hving Tiger 
Line has announced plans to file a itew 
tariff next y-ear which will bring air 
freight rates down to □ 12 to 14 cent 
per ton mile average. Current figure is 
about I S cents, 'rtiis new- tariff, with 
rates ranging from a low of about fi 
cents per ton mile, is expected to in- 
clude specific con-imodity rates under 
an cntirclv rc\-iscd structure. 

Firing Tiger’s tariff proposal also 
will be based, according to President 
Robert 2V, Prescott, on an extensive 
research program in.stitiitcd this vc.ir by 
the airline. First phase, scheduled to 
end this r ear, covers an an.ilv-si.s of the 
carrier’s own records for the past 10 
years, including breakdowns bv com- 
moditv-, route segment and sca.sonal 
fluctuations. .Mso in the first phase is 
a sampling surv-cv of I-’iying Tiger ship- 
pers at various points, in which 2,000 
shippers have been interviewed. 

The new tariff, aimed at ‘'maximiz- 
ing profits,’’ will be filed carlv next year 
and should hccomc effective about 1 S 
months later, or at the time the CI.-44s 
become operative. Prescott said. During 
the interim be expects a long battle 
fioin other eaniers which, with their 
‘‘obsolete cqni|mvcnt.’’ he expects to op- 
pose drastic rate reductions. 

Financing of Flv-ing Tigers’ mil- 
lion CI.-44 order has hecn cnin|jleted, 
according to Prescott, with 80% of flic 
purchase price guaranteed bv the Ca- 
nadian |overnmcnt. Another measure 
W'js issuance of 52 million of convertihlc 
debentures, of which S2 million went 
to General Dvnamics Corp. and S2 
million to private sources. 

Flving Tiger projects its CL-44 direct 
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operating cost at S.0457 per revenue 
ton mile for Fiscal 1962. This assiimci 
100% load factor at the aircraft maxi- 
mum 66,000 lb. payload. 1,200 mi, 
route segment, average speed 220 mph., 
and average dailv utilization of II hr. 

Bv- w-ay- of comparison, those units of 
the airline's Su|icr Constellation fleet 
which w-ftt in common e.irriage of 
freight, as opposed to militarv contract 
work, operated at a direct cost of 
S.1022 per rcvcnnc ton mile for the 11 
months ending Mav 21. 1929. 

In the fiscal v ear ending June, 1960, 
the airline predicts it will carry- 80.4 
million revenue ton miles of air freight, 
using six Super Us and one C-46- The 
Cnnstellations will attain a load factor 
of 76% and will be utilized 9.1 hr. 
dailv at a vvhcel-to-whecl average speed 
of 22,8 mph.. according to the forecast. 
In the fiscal year ending June 20, 1961. 
seven Constellations and one C-46 will 
carry 92.2 million ton miles: in the fol- 
lowing fiscal period, three Constella- 
tions and four CL-44s will cany- 1 29.7 
ton miles and during the final fiscal year 
covered, ending in June. 1964. an all- 
turboprop scheduled fleet of eight 
CL-44S will carry- 271.7 million Tcvcnnc 
ton miles of air freight at a load factor 
of "1%. according to the fnrcc.ist. 

As to the dispo.sition of the Super 
H fleet after the tnrhoprops have taken 
over, Prescott pointed out that the air- 
a.ift will he written down and anv 
losses w-nnld not Ivc “insHnnountablc” 
even if ‘'vve hav e to tic them to a fence 

Bv mid-1961. he .said, the Super 
IIs will he written to about 54 million 
of their oripinal 52.2 million cost. 

Flv ing Tiger’s operating costs for the 
projected air freight operations assnine 
that the ratio of indirect to direct costs 
will remain at 22%, Tlvc C!,-44’s swing 
tail, along w-ith prc-p.i11ctizccl, mechani- 
cal loading, w-ill permit loading or un- 
loading in 22 or 20 min. according to 
Prescott. Tliis compares with four to 
five hours on the Super Us. he said. 
•Another expected saving, through 
greater utilization, is in the Rolls-Royce 
Dart turboprop engines w-hicli will 
power the CL-44. Prescott said his air- 
line’s present rate of cn route engine 
failures is one in 1.200 engine hours, 
whereas Dart engines on Vickers Vis- 
counts now- have a failure rate of one 
in 100,000 engine hours. 

The ratio of indirect to direct costs 
of future cargo operation assumed bv 
Flving Tiger is challenged bv one of 
its big combination competitors, Ameri- 
can Airlines. Da\-id ITighman. Ameri- 
can’s director of air freight sales, hc- 
liev-cs direct operating costs may- go 
down to 20-40% of indirect costs as 
aircraft become more economical and 
ground handling svstems more complex 
and expensive. 

"But you don’t rcallv know at this 


point," llighmaii adds, although in hw 
view- there is bound to be a difference 
from today-‘s ratio. W'ith the DC-71-', 
direct costs may be 42-52%. Uighman 
cstiiiiatcs. 

Proposals Anolyzed 

Reg.irdiiig Flying Tigers' estimates 
of CL-44 costs, llignniaii said American 
has analyzed all cargo aircraft proposals 
and the airline can't "in nut vvilde.st 
imagination" see how the costs could 
be as low as Prescott predicts. Regard- 
ing Living Tiger’s plans to file the nevv 
tarilf. the Aineric.in official said there 
would be no objection from his aitlinc 


to a proposal to end the minimum rate 
order, which he said a 6 cent rate w-ould 
in effect do. 

Iligliman doesn't believe an immedi- 
ate price reduction is necessary- to ex- 
pand air freight and derides "the magic 
plane w hich will giv e a magic price too" 
as the panacea for all air freight devel- 
opment problems. lit- more strongly 
stresscs the "sales engineering" ap- 
proach to cargo dev elopment, which in- 
volv-es selling air transportation as part 
of an indiistrv’s entire distribution svs- 
tem rather than onlv a quick means of 
moving goods. 

Prescott espoii.ses this pliilosophv too. 
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In more than 24,000,000 miles 
of scheduled operations, the 
Boeing 707 has averaged 
a load factor of 95 % to 
become the most popular 
airliner in the history 
of aviation. 




family of jetliners 


but has said that the price factor is far 
more important. 

American admits that it \'ill need 
something more than a converted piston 
airplane to compete against the CL-4-1. 
But it wants a turbine-powered cargo 
plane with a mechanized loading system 
designed as an integral part of the air- 
craft and doesn’t want to design and 
apply such a system after Inning the 
plane. Highman said American might 
have bought the CL-44 if such a unit 
had been included. 

American is looking for a jet or turbo- 
prop freighter with direct fliglit costs 
of 4 cents per available ton mile. Turbo- 
fan possibility has been rarticularh' at- 
tractive to the airline, ft is projecting 
future operations on the use of hvo new 
turbine airplanes, one with a 4vton 
payload and the other with a 25-ton pav- 
load. These assumptions were made in 
exhibits in a current air cargo case be- 
fore the Ci'il Aeronautics Board in 
which a Beet of five DC-7Fs and 10 
DC-6As is projected for the end of 
1959. At the beginning of 1961, the 
fleet would include 10 DC-7Fs and 10 
DC-6As; by 1965, five 45-ton turbine 
aircraft and 10 turbines with 25-ton pav- 
load would comprise the all-cargo fleet. 
TTie turbine aircraft arc assumed to op- 
erate at the 4 cents per as-ailafale ton 
mile direct cost and to permit establish- 
ment of a 15 cents ton mile rate in 
1963. 

The projections. American advised 
CAB. are based on the airline’s obtain- 
ing authorits' to operate its all-cargn 
aircraft “with complete flc.xibilih' as far 
as route restrictions are concerned." 

In computing its projections, Ameri- 
can used a ses’en-vear sersice life and 
I 5% residual \aliic in dcprcci.iting its 
DC-6As, and a five-year, 15% residual 
basis for DC-7F depreciation. 

Direct flight costs of the DC-6As 
were projected at S7.21 3,000 for 1960. 
$7,589,000 for 1961, $6,900,000 for 
1962, and $5,760,000 for 1963. 

For the DC-7F, costs were 55,984,- 
000 for 1960; $8,671,000 for 1961; 
$10,632,000 for 1962; S9.349.000 for 
1963; and $7,191,000 for 1964. For the 
jet freighters, costs were $4 million for 
1963 and $12 million for 1964. 

Aserage dail\' utilization in 1964 was 
projected at 5:50 hr. for the DC-7F, 
7;05 for Jet A, and 7:12 for Jet B. 

As far as traffic is concerned, .Ameri- 
can predicts it will fly 259,850,000 reve- 
nue ton miles of freight, express and 
mail in its all-cargo aircraft in 1964. 
Forecast load factor is 70%. 

Douglas secs dexelopment of a market 
able to su|3port jet cargo cirricrs and 
solution of the problem of what to do 
Jith retired first-line passenger aircraft 
as potential benefits of cargo com ersions 
of the DC-7 series. 

Main part of the DC-7 consersion. 


whicli costs $485,950, is installation of 
a strong cargo floor nearly identical to 
that in Douglas DC-6A, Air Force C-1 1 8 
and Na\y R6D. If the customer is 
alread)- operating the DC-6A, Douglas 
will make his DC-7 conversion as -sim- 
ilar to his DC-6A as possible to hold 
down the cost of engineering and facili- 
tate maintenance, 

'llic DC-7 cargo floor is 40 in, longer 
than that of the DC-6A hut structural 
design and load limits arc the same and 
DC-6A cargo doors are used. 

It takes about five months to convert 
a DC-7 to cargo. The passenger inte- 
riors are removed and the passenger 
floor, stressed for 29 lb. per running 
inch, is replaced by a cargo floor stressed 
for loads of 84 lb, per running inch. 
Both floors strengthen the fuselage shell 
about cqiiallv, taking some loads in 
tension. Heavier structure can be in- 
serted in some places to make possible 
later conversion to turboprop power. 

Doors and door frames arc identical 
to those used in the DC-6A. The door 
limits the pressurization differential to 
4.16 psi. or 75% of the 5.45 pressuriz;i- 
tion differential in the passenger version. 
Extra structural strength for pressnriz:i- 
tion to passenger requirements is re- 
tained as a bonus in the cargo version. 
In sonic places structure was made 
heavy for sound damping purposes and 
this, too, will be kept as additional 
strength in the cargo airplane. 

American Denies 

Washington— American Airlines has 
formally denied competitors’ cliargcs 
that it attempted to influence a Civil 
Aeronautics Board decision granting the 
carrier nonstop operating riglits be- 
tween New York and San Francisco and 
lias asked the Board to reject a reliearing 
request filed by Trans W'otld, United 
and Northwest Airlines (AW' Sept, 28, 
p. 48). 

Replying to charges tliat the airline 
sought to "pressure" Board members 
bv means of letters from senators and 
congressmen, and state and municipal 
officials. American said 80% of the 
communications questioned were filed 
wifli CAB prior to a licaring in tlic 
route case and that all were availalile 
for public inspection in the Board’s 
docket section. Airline attorneys said 
that none of the letters were written 
by Americ.m and that of the 66 filed 
after the start of the nonstop case, 
lialf were addressed to the Board, the 
remainder communications from the 
CAB and tliat "virtualK all" were 
written hv congressmen. 

Maiiv of the communications, the 
attonicvs said, dealt solciv with ordinarv 
procedural matters, sucli as the setting 
of procedural dates and site of tlie 


Floor is light and strong, made of 
,032 dural sheet and corrugated stiffen- 
ers. Dural does not have a tough enough 
surface to survive the punishment of 
cargo operations. For this reason, it is 
protected by an easily replaceable ply- 
wood pad- Some cargo plane manufac- 
turers believe a cargo floor should he 
constructed of strong, tough-surfaced 
magnesium plank which can be used 
without a protective surface. Douglas 
engineers argue that any cargo floor will 
probablv have to be replaced cventuallv 
and tliat the difficulty of replacing a 
permanent floor is too great to lie ac- 
ceptable. Hard steel tie-down cups in 
the Douglas floor can take tool and pry 
bar loads without being gouged. 

Tie-down rings arc spaced on a 20-in. 
grid pattern. Each will withstand a 
2,400 lb. crash load- Two steel cable 
crash nets are provided. One at the 
cockpit aft bulkhead will withstand 31.- 
000 lb. at fig and the other which cm be 
installed at a row of rings around the 
fuselage at mid-cabin which will accept 
a 10,000 lb. load. Cargo floor rests 
upon a substructure of four longitudinal 
C-section beams with 6-in. webs. Floor 
is stressed for distributed load of 200 
psf. Transversal bulkheads are installed 
under the floor at 80- to 100-in. inter- 
vals. A sheet of dural is laid under tlic 
to'O center beams to make the enclosed 
space serve as the main air distribution 
duct for the cabin. 

Influence Charge 

hearings, while others were routine 
ftaiismittals from congressmen asking 
for CAB aid in answering letters. 

The few congressional letters vvliicli 
did express personal opinions on future 
outcome of tlic case, the carrier said, 
were a matter of pulvlic record and cov- 
ered by cab’s own rules. 

American also contended that attor- 
nevs for Trans AN'orld and United raised 
no objections during oral argument to 
the Board’s announcement that the 
letters would be included in the public 
record, nor, thev said, did the lawyers 
seek to inspect the documents. 

Fnrthcr objections raised hv the two 
airlines that former C.AB member l.ouis 
f. Hector liad no right to vote on the 
disposition of flic case because he w-as 
absent during tlic argument also was 
contested bv American. The airline said 
tliat past court decisions hav e licld tliat 
C.AB mav vote with a quorum of three 
members who mav have heard argu- 
ments eitlier hv being prersenf nr bv a 
reading of records and transaipts. 

American said that neither United 
nor Trans AVorld counsel had objected 
to Hector’s particiixitioii in tlie case. 
although both liad been aware of his 
absena' at the om! argument. 
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Fly gitoy/l4fiT- fastest 
between 9 western cities! 



WESTERN AIRLINES 


Fastest and most comfortable flying ever between 
Seattle-Tacoma, Portland, San Francisco, Los 
Angeles, and from Minneapolis-St. Paul, Salt Lake, 
and Phoenix to Los Angeles. The mighty electra/JET 
is big, powerful, jet-fast— and its combination of jets 
and propellers has some wonderful advantages over 
ordinary jets. As a result, the electra/JET is one jet 
whose gate-to-gate timetable really tells the truth. 
And there’s no extra fare! Now, more than ever. 
Western’s the wonderful way to fly ! 


CAB Studies 

By Ford Eastman 

Washington— Major expansion of tlit 
now limited Post Office program to 
move first-class mail by air may get un- 
der way within tlic near future. 

Civil Aeronautics Baird— required by 
law to cstablisli a rate through proced- 
ures that arc nornialli' long and drawn 
out, imolsing public heatings and argu- 
ments— probably will adopt a short cut 
that could permit the Post Office to 
begin mosiiig additional mail by air 
inimcdiatch’- 

Rathcr than first scheduling the case 
for hearings, the Board can propose 
what it believes to be a “fair and 
equitable” rate after informal meetings 
with Post Office and airline officials 
and. at the same time, issue a show 
cause order. If exceptions to tlic rate 
arc filed by either the Post Office or 
airlines, a temporary rate would be es- 
tablished under which the mail could 
be mosed while the CAB proceeded 
with hearings. A permanent rate would 
be fixed at the conclusion. 

Meetings Being Held 

Meetings behseen the CAB and Post 
Office Department are no« being held 
to establish procedures under which the 
expanded movement of first class mail 

At present, the airlines arc participat- 
ing in an experimental program begun 
m 1953 in which regular first-class mail 
is transported by air between a limited 
number of points. Since the mail was 
to be e.irrieel on a space mailable ba.sis, 
the rates set averaged isctween 18 and 
19 cents a ton mile for trunklines as 
compared with a domestic aicrage of 
about dO cents a ton mile for airmail. 
I'br local scrx icc lines, the rates aicragccl 
30 cents a ton mile as compared with 
an average \icld of about 99 cents a t<m 
mile for airmail. About 25.000 tons of 
fiist-class mail are mosed amumlli' 
under the program. 

CAB estimates tliat in Fiscal 1959 a 
total of 18.096.000 ton miles of non- 
priority first-class mail were carried bi' 
air at an estimated dollar pavmcnt to 
the eaniets of $3,296,000, including 
$107,000 for local carriers. 

If the lolumc was increased from 25,- 
000 tons to 175,000 tons as planned in 
the future, the dollar volume to the air- 
lines would increase to $23,072,000, in- 
cluding $749,000 to local senicc car- 
riers, assuming that the rates were about 
the same .is those set for the experimen- 

Under the Post Office Department's 
proposed program, air transportation 
would be used in these operations: 

• Between major population centers 


Ways to Expand Mail Plan 


where, although distances may not be 
great, surface transportation is such that 
oierniglit dcliierv is not practicable. 
Tin's would include scrs’icc betu een Chi- 
cago and Minneapolis. Atlanta and 
Tampa, Pittsburgh and Detroit, St. 
Louis and Kansas Cits’, M'ashinston 
and Boston, Cincinnati and Nashville. 

• Between overseas points such as 
Alaska. Hawaii and the Coimninissealth 
of Puerto Rico where water transporta- 
tion is too slow for the standard of sers - 
icc required to maintain a proper com- 
munity of interest. .\n estimated 560 
tons of first-class mail would be moved 
annually to these poiiits. 

• Between points served by local-scnicc 
carricTS where surface transportation 
and other factors arc sucli tliat the 
postal scnicc would be improved. Ini- 
tial estimates show that about 23,000 
tons of first-class mail would be im-olved 

• Between points where sersice would 
not only be improved but where a more 
efficient and economical operation for 
first-class mail can be obtained- This 
would ini olve an extension of the exist- 
ing airlift from New York, \\'ashington 
and Chicago to such points as Demcr 
and Dallas and to the u'esf Coast cities 
of Los Angtdes, San P'rancisco and Se- 
attle in both east and west moiements. 
'lire extension would imohe an esti- 
mated 29,200 tons of mail annually, 
some of which now moics bi’ highwav 
as well as by rail. 

Creatcr use of airlines to mmc the 
mail is needed. Post Office spokesmen 
sai. since in recent years "thousands of 
mail-carrying passenger trains hai c been 
discontinued and scnicc to thousands 
of communities has been eliminated en- 
tirely." 'llic Department adds that 
there is no indication that the trend 
will be tnersed. -■\n added factor is 
that, while the rail loluinc declines, the 
volume of mail is expanding at a rapid 

In recent hearings before the Senate 
Comniittce on Post Office and Civil 
Scnicc, Post Office Dep.irtment wit- 
nesses testified that, in addition to the 
25,000 tons of mail now airlifted under 
the experimental plan, there arc another 
1 50.0CI0 tons of first-class mail in terms 
of 1958 volume moving over distances 
of more than 300 mi. bi- surface trans- 
portation. This, if the new program is 
adopted, would cscatuallv be moied bv 

Initially, however, onli- a portion of 
the 1 50,600 tons would be moved bv 
air— about 55,000 tons within six to 
eight months after the program began. 
'I'hird and fourth-class mail, represent- 
ing the bulk of all mail, would continue 
to mmc by surface tr.lus|>ortntit>ii in the 


immediate future, the witnesses said. 
Total mail moving more than 300 mi- 
amounts to about 2.614,538 tons. 

I'Ik- stage was set for an expansion of 
tlie program when the Post Office De- 
partment asked the last session of Con- 
gress to clarify the authority of the 
Postmaster General in making greater 
use of air transportation to provide for 
the "more expeditious, efficient and 
tconomicai movement of mail." 

At the same time, the Department 
asked for authority to contract for the 
air transportation of mail where ncces- 
,sars’ at rates different from those set bv 
the CAB, 

Miis met with strong opposition 
from the Air Transport Assn. 

Immediate steps to expand the pro- 
gram were taken by both CAB and the 
Post Office Department when the Sen- 
ate Po.st Office Committee reported that 
the Postmaster General alreadv has au- 
thority to transport all classes of mail 
by air at rates fixed by the CAB, 

Top-lciel meetings between the two 
agencies were held to work out details, 
and Post Office Department estimates 
of the amount of mail im ohed and the 
designation of points to be served were 
furnished the Board as a basis for de- 
tennining the rates- 

While the CAB can quickly clear the 
way for expansion of the program bv 
issuing a show cause order, the establish- 
ment of a rate for the service iiiav pre- 
sent a problem- 

Airlines ha\c not been satisfied with 
the rates set for first-class mail under the 
current experiment, although tlicv 
agreed to cooperate since it was an ex- 
periment and since the mail moi cs on a 
space available Iiasis. 'ITic rate requested 
by the Post Office Department was de- 
signed to he comparable to the co.st of 
surface transportation. 

What Airlines Want 
Under an cxpiinded program, the air- 
lines probabh’ will want a higher rate, 
one that is .somewhere between the rate 
piid now for first class mail and the rate 
set for regular airmail. 

I he Post Office Department has in- 
dicated that since it must operate within 
its appropriations, it must inoic the 
mail l)y air at rates tliat will not cause a 
significant increase in costs over those 
for surface transportation. 

Postmaster General Arthur F,. Sum- 
mcrficld and other Post Office witnesses 
told the committee that, despite the in- 
creased use of airlines for moiing first- 
class mail, there will be no significant 
diiersion of mail rticmie from the rail- 
roads- For the fiscal year ending June 
30, 1960. he said, the railroads will be 
|Riid an estimated $351,234,000 for 
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Fast, One-airline Service Across the World 

Fly TWA Boeing 707s coast to coast, or TWA JETSTREAMS* worldwide! Only TWA 
sei'ves 70 major cities in the United States and 23 world centers abroad. At home or 
overseas, you can choose renowned First Class Ambassador luxury ... cocktails, 
delicious full-coui’se meals. Or save with thrifty, dependable Coach flights. Either way, 
enjoy the I'elaxing comfort and superlative, courteous service that ai'e ti-aditional on 
TWA. For resei-vations on your next trip, call your travel agent or nearest TWA office. 
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niiiil triuispnrtatioii. S5S iiiiliioii more 
tliiiii tliiit piiid ill 19?6, This, lie snkl, 
is bccimsc of tlic incre.isctl loliinie of 
mail plus higher rates. 

Summcrfield said the proposed pro- 
gram was neither designed to cripple the 
railroad nor aid the airlines. Its pur- 
pose. he said, is to cnahlc the Post Of- 
fice Department to maintain its stand- 
ard of seriiec and rclieic a critical 
situation caused bi' the curtailment of 
surface tran.sportation. 

Joseph P. -Adams, exeeutive director 
of the .Assn, of Local Transport .Airlines, 
said his organization strongly supported 
the pro|josal to increase the amount of 
first-class mail to he moi’cd hi- air and 
uigcd that local airlines be utilized to a 
greater extent in the program. 

Adams said the local airlines woultl 
not actiialh jirofit from greater utiliza- 
tion since the amnimts cx|iended for 
this purpose would redna' suhsidi- pai- 
ments by a similar amount. Since suh- 
sidy payments arc required bv local car- 
riers whether tr.in.spnrtation of first-class 
mail is involved nr not. this, in effect, 
woukl pros idc improicd |jostal sen ice 
to smaller comninnities at a lower oier- 
all cost to the goicrnment, .Adaim con- 
tended. 

Action on contract authority for the 
Postmaster Gcncral-the most contro- 
I'crsial issue connected nith the airlift 
of mail— has been dclavcd. 

In its report, the Senate committee 
concluded that the Postmaster General 
does not haie .authoriti to contract for 
air transportation to meet special needs 
at rates other than those fixed bv the 
CAB. As a result, the committee recom- 
mended passage of a bill that would 
giic the Postmaster General such au- 
thority and contain what the committee 
termed ■'rcusonahle safeguards to insure 
that such contracts do not produce un- 
desirable conditions in the commercial 
ai-iation industrv.” 

Since the bill was introduced late in 
the session, no final action was taken. 

During the Senate hi.-arings, the Air 


Transport .Assn, maintained that such 
contract authority is not necessary and 
that it might fiavc a cliaotic effect 
iiithin the industry. A l'A testified that 
every time in the past that a U-S. gov- 
ernment agency lias been permitterl to 
contract on a competitiic basis for air 
triuisporbitiim on am suh.slantial scale, 
tlie rate levels liaie liecn driicn down. 

.S'l’.A President Stuart Tipton cited 
conditions that existed before passage of 
lire Ciii! .-U-ronauties Act of lOsS when 
mail rates ivctc hid doisnward "and 
finalli. in a fcii cases, cases of zero bids 
ivcre rccc'iicd and accepted." 

I ipton said that "procurement prac- 
tices of the Defense Dcparhiicut have 
driieii the rates so low that the traffic 
has not made any contribution to air- 
lift desclopinent and both the Defense 
Deijarinieiit and C.AB arc concerned. ” 


Gcncs-a— W'est Gemiaii goi eminent 
is ex|)cctcd to make an early decision on 
prototype funding for hvo iteus- trans- 
ports being designed by the German 
aircraft industry (AW Nlay 2s. p. 49). 

■|'he proposed aircraft are the 70- 
|3a.sscnger twin-jet aircraft designed by 
llamhurgcr l-’lngzciighau GmbH, of 
llamhnrg, and a 23-scat twin-turbopro|3 
plane designed b\- I'.rnst Heinkel 
I'lugzcnighan of S)3cvcT:-am-Rhcin. 

Initial request for both projects is 
about S13 million which would onlv 
begin to cover dcuelopment costs. I'lir- 
Ihcr funding by both indiistn and goi- 
ermneiit would he necessari to .siqjjjort 
both projects through the initial flight- 
test stage. 

Lirger of the two transports is III'B 
314. a Carai'cllc-sized t«in-jet de.sigii 
being do eloped by the engineering 
team at Ilainhurger i'lug/eugban. Gnus 
weight of the current 70-passenger cini- 
fignration is about 80,000 Ih. Power- 
|3lants will be either two General Klee- 
trie CJS05-23S or Roll.s-Rovcc RI3.I4I 
turbojets- Design cruise speed is Mach 
0,9- 

lingiiies will he installed in tire fuse- 
lage rear as in the style of the Caravelle 
hut may he |3artially submerged. I''inal 
layout (sf the |30werplant Ixii- is not 
complete, and is being studied l3i- both 
engine manufacturers and III B. 

Initial plans uf the compam iiete to 
complete the first ]3rot()fvpe for flight in 
late 1901. but the curreiit realistic esti- 
mate is (3ne year later, with production 
deliveries schetliiled for late 1963. 

First target market for IIl-'B 314 is 
probably the Caraielle fleet of .Air 
Union. Kurnpenn airline combine of 
-Air iTance. Lufthansa. Alitalia and 
Sabena. 

llcinkels transjsort Ls a smaller turbo- 
prop plane j3lanncd as a replacement for 
the Douglas DC-3. Coinpanv simrccs 


“Tremendous flcxihiliti,’’ .AT.A said, 
“can be built into the rate structure lixc'd 
by tlie Board by following the air freight 
rate structure whicli pnriides fi3r re- 
duced mles for high lolunic and for 
long hauls, anil which proiidcs direc- 
tiniiid r.itcs in the eicnt of special niovc- 
mciits of traffic." 

I’ost Office Deixirtnient witnesses 
Slid contract authority would be used 
sparingly and that the dc|3iutment 
would agree to safeguards designed to 
preu-nf contract rates from Isecoining 
unduly low, 'nicy added, howeser, that 
they liai-c such contract authority in 
rcsi3C'Ct to surface trans|3ortation and 
then, if the dt|5artment is to inoie mail 
expeditioiisli- and without waste of tax- 
pai crs’ monev, at least a nonnul amount 
of discretion in the procurement of air 
transportation is essential. 


declined comment on any characteris- 
tics of the plane. 

I''rcnch ohseners arc franklv worried 
about these designs which compete di- 
rectlv with Slid Aviation’s Caravelle and 
Super Caravelle. and with -Max llolstc’s 
Super Brou.ssard. 

Ilicy feel something has happened 
to l''ranco-Gcnnan cooperation in the 
field of aiiation, 

Goicrnment sources in Bonn sai- 
nothing is vet firm on the projects, and 
that funds must be voted hi- the Ger- 
man Parliament before serious work 
can begin. Reports elsewhere s,aid AA'est 
German Liiftliniisa tccominciided these 
tivo designs hut a spokesman for the 
airline denied that. He told Aviation 
\\'i:i:k that Lufthansa was in no posi- 
tion to check the design of airplanes 
hut would naturally be willing to test 
the finished product of any country’s 
aircraft industri. .And specificallv, lie 
added. I.iifthansa had no |3iirt in design, 
development or recnnnncndation of 
these projects. 

Allegheny Ticket Plan 
Gets Interim ApproA al 

Washington— Cii il .Aeronautics Board 
has Kited to iiiicstigate Allcgiicni 
Airlines’ proposed discriunt "hook 
ticket” and "no resenation" fares (AA\' 
Oct. 3. p, 41' hut has authorized the 
carrier to go ahead with the plan pend- 
ing completion of the investigation. 

C.AB ordered the iniestigation after 
I'tans World .Airlines filed charges that 
the plan is discriminatory but said there 
mis insufficient evidence to block the 
proposal at this time. The Board also 
directed Allcgiicni to .submit detailed 
figures on the actual operation of the 
fare plan while the iniestigation is be- 
ing conducted. 


German Transports Awail Funding 
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Capital Reports Convair Jet Plan 


VVasliingtoii— C<H)i!.il Airlines last 
week formally iiniioimced plans to pur- 
chase seven Com air SSO-M turbojet anil 
fi\"e Lockheed I'ilcctra turboprop trans- 
ports for 1960 deliserv as predicted by 
Aviatjon WtiK (AW Oct. 12. p. -Iti. 

Manufacturers’ dates call for Klectra 
deliveries in Mav, June and July, with 
first scheduled sers ice set for June. Ciin- 
lair RSO delis erv dates have been set for 
October. Xoscnibcr and Oecenibet. 
with scrsice scheduled to begin in De- 
cember. 

Pilot training for the new aircraft 
probably will get under way by Marcli 
for tile Elcctta and Juli' for the Con- 
snir. Capital spokesmen say they arc 
interested in obtaining a sinnihitor for 
Comair 880 transition training but 
that, since the number of aircraft in- 
solved docs not warrant the expense of 
purchasing a simulator, the company 
probabh will k-ase the eejuipment. 

The agrcenient of \'ickcrs-.\rm- 
stroiigs. l.tfl.. manufacturer of tlie \'is- 
count turboprop, to lift many restric- 
tions, in effect refiiumcine the mortgage 
balance of about S57 niillion mnv out- 
standing on Capital's present \'iscount 
fleet, has pased the way for the Coiuait 
and Electra purchase, the company said. 

Speculation that Cipital miglit pur- 
chase the Boeing 707-720 instead of 
the Comair 880 was mentioned. 

Capital President Das’id II. Baker, 
in referring to earlier speculation that 
the carrier might shift from the 880 to 
the Boeing 707-720, said that "in tlie 
past three necks" General Duiamics 
Corp., parent firm of Convair. made 
"sttbstantial" changes in its offer to the 
companv. which will allow the 880 to 
meet manv of the advantages offered by 


the Boeing aircraft- BaUi also said 
financial concessions lime been made 
bv General DMiainies that will permit 
Cauital to add a seventli Comair SSU 
n itimiit an additional short-term easii 

I'aiiored to Capital speeifie.itions. the 
new jets arc designated Comair SSO-M 
and will be mollified to permit heavier 
takeoff and landing weights anil greater 
short field i-J[wbiliti. Nl.ixiimim gross 
takeoff weight of tlie aircnift lias been 
incre-ased from 184.800 to 191,000 lb,; 
landing weight from 182.800 to Hi.- 
000 lb, and fuel weight from 117.000 
to 120.800 lb. 

Wing leading edge slats and a larger 
sertical fin with a power boost rudder 
will iinprmc the SSb-M sliort field per- 
formance, wliile an impros ed lersion of 
the General F.lcefric CJ-S0i-2B turbo- 
je't engine equipped with thrust r- 
s eisers and noise siqipressors is ex|3ectcil 
to provide 49f more thrust cm 2'/f less 
fuel. Other moilificatimis will incorpo- 
rate such features as prelnading baggage 
bins and track seats. 

I'inancial details of the purchase hinc 
not been iliselosetl hv Capital, but finan- 
cial circles sav credit is being negotiated 
with the chase Manhattan Xatiimal 
Bank of New York, tlirimgli which Cap- 
ital otigiiiallv planned to finance a Cou- 
vair 880 purchase two years ago. Loan 
agreement is understood to ciwct flic 
purchase cost of both the 880s and 
Klectra.s jilus s|3are ywrts but not Capi- 
tal’s Viscount mortgage balance of S87 
million. 

Hostess Union Sets 
TW A Strike Dale 


Economy Fares 



Eastern Air Lines, which also insti- 
tuted the icduccd fare shnrth alter Na- 
tional began the service in JiiK. gave no 
indicatluii as to wlictiwr it would Inllow 
the same course. Both Norlheiist and 
Eastern origiiialh ohjetted to the Na- 
tioiial plan but told the C.\K they would 
a|>ply the same fare as a competitive 

is being dropped because the coach con- 
figiiratiims of Luckliced Cnnstcllatioiis 
used on tlie route are being refitted tu 
handle an espected increase in first class 
pisscngcrs during tlie winter seasim. 


Washington— Air Line Stewards and 
Stewardesses -\ssn. has set a Nin . 8 
strike deadline against 1 rails World .Air- 
lines to support its demands for a 70-lir. 
iiiontliK flight liiiiit.itiim for airline 
Imstcsses- 

Thc union contends lh.it the limita- 
tion IS neecssarv becsinsi of purported 
plnsical and ps\ cliologic.il .itler-effects 
of jet transport fl'ing wliicli. it says, 
have been borne out by dociimenteil 
reports it has filed with the h'.AA. 

Basis for the eoinpl.iiiit and tlie re- 
ports to I '.VV the union says, is a series 
of almost IsO indisiihul eomplaints 
that have been filed by hostesses within 
the last llirec nicmtlis'. Hie cxmiplainl.s 
represent approximately half the stesv- 
.iidesses on jet ihitv on Trails World, 
.\meticmi and Continental airlines, ac- 
cording to a union spokesman. 

The ailments listed include ruptured 
blood vessels, swollen limbs, txa’ss fa- 
tigue and changes in menstrual cyclcs. 

Iii each e.ise, according to the luiinn, 


the complaining hostesses reported that 
tliev began exjKrieneiiig the ailments 
approximately 10 weeks after beginning 
svork on the jets. Companv plivsieians 
who examined the hostesses believe the 
reported iiifiniiities are of psvehoso- 
niatic mitiire iiitluced In a new cmiron- 
ment, altlioiigb some of the eiiniplain- 
ers liase been grounded on the basis of 
examinatioiis In private doctors, the 

medical authorities ,ire inclined 
to agree with the carriers anil sav sim- 
ilar eonqilaints were lodged when pres- 
surired aircraft first entered cominttcial 
service- lliev told tlie luiioii, however, 
that agenev inspectors will conduct in- 
fliglit tests of interior c.ihiii vibration 
to deteriniiic if ultrasnnie sound waves 
eoiild have a be.iring rm the problem. 

I5EA Plans Interim 
Helicopter Service 

l.oiidoii— British Kunipeaii .Airwass 
is planning "interim'' lielieopter service 
leading to full-scale operation with tlie 
h'airey Rotodyiic V'TOL. according to 
BE.A Cluiirniaii Lord Douglas of 
Kirtlesidc. Interim .servia' would not 
begin for at least a year. 

"A\'e shall probabh require a couple 
of 20- to 25-passciiger imilti-eagincd 
helicopters in tlie class of tlic .American 
A'ertnl A'-107 and Sikorskv S-61 or 
British Bristol 192C." Lord Douglas 

Helicopter Experiment 
Establish(‘d by FAA 

Witshiiigton — Tederal .\viatu)n 
-Agency last week formally anuoimeed 
the establishment of an experimental 
helicopter traffic service designed to at- 
t.ick the yiroblcnis of all-weather lieli- 
eopter operations (.AW t)ft. 12. p. s2). 

Dails flight patterns will begin about 
Dec. I froiii I’liiladelphia to New York 
and from Bridgeport. Conn., to the 
l.A.A National .Aviation Taeilities Kx- 
perinieiital 'Test Center at .Atlantic 
City. N. J. 

-Air traffic coiitrul of the agency’s 
fleet of Sikorskv ll-s"s anil ltR2Ss will 
be provided by'i'A.A’s control center in 
New A'ork City. I'.aili lielieopter will 
operate about ’00 mi. a day. round trip. 
Later, a A’ertol ID" twiu-lnrbine lieli- 
copter will be provided ou a cost-sharing 
Iwsis between the military and the 
manufaeturer. 

I'ixperimeiit may run a year or longer. 
T'.A.A s|)okesinen say. anil will be pii- 
inarilv concuned with the probleins of 
lielieopter ait traffic control in high 
traffic density art-as. qualifications of 
helicopter eiew iiieii. air .safety problems, 
nav igation servia-. needed and data on 
helieopter instrument flying. 
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SHORTLINES 


►.Air France has divitle-d its North, 
Central .Aineticaii and Caribbean Divi- 
sion into seven separate regions, with 
each reporting directlv tu the airline's 
New York office. 'The regions and their 
headquarters arc; Nortlie-.istern at Pliila- 
delphiii; Midwestern at Cliiragm Wes- 
tern on the AA'cst Coast; Southeastern 
at Washington, D. C.; Southwestern at 
Houston; Caribbean at Miami; New 
A'ork in New A'ork City. 'The I'rench air- 
line re“eeiitly opened an office in New- 
ark, N. J„ and plans to open others in 
Cincinnati. Indianapolis. Minneapolis. 
Portland. Ore., and Kansas Cite. 

► .American Airlines flewv some 768,000 
passengers a total of 782 million revenue 
passenger miles during September, a 
12 and 27% mereasc respectively over 
September of last year. 'The airline 
reports tliat during the third C|uarter of 
1979 it carried approximately 2.276,000 
passengers over more' tliaii 1.691.106,- 
000 revenue passenger miles, up 10 and 
21% res|Jcetivelv over the same quarter 
of 1978. 

►Guest Airways of Mexico has taken 
delivery of three Lockheed Super G 
Constellations foniietly operated be 
Thai -Airw-.ivs and will place the aircraft 
on its Afcxico-l'.urope and Mexico City- 
Caracas routes. 'The Super Gs wcr' r- 
furbished by Hying 'Tiger Line at the 
carrier’s overliaui and maintcnaiKC base 
ill Los .Angeles. Guest ex|X'Cts the Con- 
stellations to cut five hours from the air- 
line's former Douglas DC-6 .schedules. 

►flavvaiian Airlines lias begun opera- 
tion of a hvicc-weckly sclicdulcd service 
fiiim Iloiioluiu to Midway Island under 
the terms of a reccntlv signed contract 
w ith .Air h'ora's Military Ait 'Tr.msport 
Service. Mights will leave Honolulu In- 
ternational .Aiqjort at 10 a. ni. on Mon- 
day and AA'cdnesdav mornings, return- 
ing before inidniglit tlie same day. 
Uiider terms of the contract witli 
M-ATS, Hawaiian will transport 72 
tons of cargo and passengers eacli 
month on the flights through Seqitem- 
bcr. 1960, 'The carrier was awarded the 
contract on a low bid of S718.591.56 
for 108 round trips. Douglas DC-fi air- 
ciaft will lie used. 

► National Airlines w ill operate four 
daily Boeing 707 turbojet roiind-trip 
flights between New A'ork and Miami 
beginning Nov. 1, using a combined 
first-class and aircuach configuration. 

► Seaboard & Western Airlines lias in- 
creased its U. S.-Europc mail and cargo 
service to 13 round trips per week. 


AIRLINE OBSERVER 

( The follovniig column ii-js loiiipiled bv Aviation AVeefc staff members covering flu. 
lith aiiiinal general meeting of the International Air 'J'ransjjort .Assn, in Tokyo;) 

► AVatcli for the trend toward regional pools operating jet transport equip- 
ment to spread from Kuropc-where the Furopeaii .Air Uniem (Kimipain 
alR'ady is cstablished-to .Asia and .Afrita. Isx|)lonitory efforts already liave 
been uiidettakeii by Ethiopian Airlines, Gh;iiia .Airways. Egyptian NIisraii 
and I.ilx.Tian .Airlines, plus liie.il conipaiiies in Nigeria and Sudan, to form a 
Trans.Afric-.m Airways for |)Ooling jet equipment, maintenance and opera- 
tiiiiis. The I'rench are cooperating in the T rans. Africa effort, offering the 
technical assistance of UAT, the French airline which o))crates primatilv to 
.Africa. Formation of an Asian bloc is more complex, with three possible pat- 
terns developing. Both Japan .Air Lines and .Air India ate jockeviiig for dom- 
ination of a possible pool oriented toward their geograpliical areas, while a 
tliird force emerging is spcarheadal bv .Air A'ietmmi, which is .sakiiig to form 
a bloc of airlines such as Rosal .Air Cainbodge of Cambodia, Malavan Air- 
ways, Gatiida Indonesian Airwavs and tlic Union of Burma Airwavs. with 
Philippine Air Lines as the leader, providing teelinic.il assistance through 
U.S. channels. Meanwhile, the British Commonwealth bloc is niosing fa.st 
toward organizing by January, but prospects, including Ait India's relation to 
this bloc, arc dim. 

►Communist penetration of Southeast Asia via the commercial airlines is 
growing, with un application by Garuda Indonesian Airwavs and Air Bniina 
to Comnumist China for technical assistance in improving their faltering air- 
line operations, seriously jeopardized by the lack of technically trained ]>er- 
sonncl and modem eomimiiiications and navigation facilities. 

► Thai Airways' acquisition by Scandinavian .Airlines Svstem also is c.nising 
a slijqs look at the possibility of large airlines aapiiring new traffic rights 
tliruiigli assumption of the hikiteral rights of small airlines. S.AS. long 
dcnictl traffic rights to India, may novs- acquiR' tlieni by oijcrating Tliai Air- 
ways’ routes. U.S. airlines arc particularlv resentful of this trend since tlie 
Civ il Aercmaiitics Board denies tlieiii an equal ii|3p(irtunitv to gobble up these 
plums available to major Euroi>ean carriers. 

► Slid Aviation is planning to retrofit its twin-jet Giravcllc trans]X)rt with 
General Electric aft fan turbojets. Botli Air France and SAS arc interested in 
tills iirograui vvbicli will enable the Caravellc to flv 2,000 mi. stage lengths 
and offer better block speeds, jiriinatilv from a faster rale of climb, SAS now 
is ojieratinf 16 Caravdlcs with its services to Cairo and Khartoum the long- 
est routes to date. 

► Pratt & Whitney Airaaft is raising ratings on the J77 commercial engine 
(JT'4) to 17.700 lb. dry thrust bv next Jniv. Cnrteiit rating of the J77 (J'T’i 
with water injection is 15,700 II). thrust 

► BOAC rc|>orts that the dc Havilland Comet 4 missed bv only a single dav 
a full year’s o|)ctaHon over the North Atlantic route witlvoiit a serious me- 
chanical delay. .An emergency engine change broke the string of 564 davs. 

►Aviato, Spaiiisli domestic airline, lias purchased five Convair 440s from 
Sabena to expand its local servia' mid Ojicrate an equipment pool with 
llxnia. Aviaco President Jose Paso Montes also is interested in establisliing 
lielieopter service in tlic Canary Islaiid.s. A survey of tlicsc routes alrcadv 
has been made with a Spanish military Sikorskv S-55. Montes wants twin- 
turbine lielieopter equipment for tliese routes. 

► U. S. Air F'orce will continue to fund development of the Allison T61 
turboprop engine (AW Oct. 12, p. 34) tlirougli Fiscal 1960, witli Allison 
adding considerable private financing to keej) the ptojcct alive in anticijiation 
of an eventual resolution of tlie congressional cargo plane eontroversv. 

► Britisli independent airlines, whicli arc offering rates lielow cinrcnt stand- 
ard fares on such colonial routes as London-IIong Kong, arc pronipting Euro- 
pean flag carriers to expand charter servia; as tlie onlv means of conipe'ting. 
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CANADAIIt JCT-PROP CL-44 

...the first aircraft designed 
specifically for the air cargo industry 


The jet-prop CL-44 was designed specifically to meet the 
immediate requirement for an aircraft that would signifi- 
cantly lower the cost of cargo movement. 

In this highly important role, the Canadair CL-44 breaks 
through the transportation cost barrier and will revo- 
lutionize the whole air cargo market. It provides direct 
operating costs of less than 4^ a ton mile and breakeven load 
factors as low as 28%, which are both lower than those of any 
other aircraft anywhere in the world. 

The swing-tail CL-44 is already in production for the largest 
air cargo carriers in the world — Seaboard & Western Airlines 
Inc. and The Flying Tiger Line Inc. 


• Poyload — 64,000 lbs. • Range — 3,000 mi. • Speed — 400 mph 

• Engines — 4 Rolls-Royce Tyne 12 • Cubic copoeify — 7,391 eo. fi. 

« Floor loading — 300 lbs. per sq. ft. • Passengers — up to 183 

• Span — 142 ft. • Length — 136 ft. . Cobin length — 98 ft. 

• Gross weight — 205,000 lbs. • F.A.A. takeoff field length— 7660 ft. 

The Canadair CL-44 is also available as a passenger or as 
a convertible passenger/cargo aircraft. 


CANADAIR 

LIMITED, MONTREAL 


the Canadian Subsidiary of 

GENERAL. DYNAIVilCS CORPORATION 
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Sinclair 

supplies 45% of the aircraft oil used by 
major scheduled airlines in the U. S. 


Sinclair 


aircraft oil is also used to 
lubricate the mighty engines of 
commercial and military jets 


You can depend on 


Sinclair 


Aircraft Oils 


Sinclair Refilling Company, Aviation Sales, 600 Fifth Avenue, New York 20. N. Y, 



TESTING infrared horizon sensors for use in space s'cliiclcs was accom|rlislied in the rig above. Infrared-sensing unit is monuted on the 
plate at riglrt in the photo. It is scanning the blinks of dry ice at center, n itii tlic horizon simiilutcd by a black semicircular plate between 
the ice aud the infrared-sensing unit. 


Nose Cone Tests Pay Space Lab Bonus 


By J. S. Butz, Jr. 

Philadelphia— Dc\ dopment testing 
of equipment for space vehicles and 
for measuring physical phenomena in 
space has been an important bonus in 
tlic flight test program of the General 
I'llectnc Mark 2 heat sink nose cone, 
the first .^ir k'orcc IRBM and ICBM 
warliead to become operational. 

A wide variety of control, navigation 


and power subsystems for space ve- 
liieles plus iiistrunientation for nuking 
basic .scientific observations above the 
atmospliere has occupied tire space 
normally reserved for a nuclear weapon 
during inanv of tlic developmental fir- 
ings of the Air l-'orcc Thor and Atlas 

This program to take maximum ad- 
vantage of biillistic missile tests lias 
been termed ''piggv-back” hv the ,^ir 


I'orcc; General Kiectric calls it tlie 
Space Lab concept. General Electric’s 
Missile and Space Vehicle Department 
has developed 18 different internal eon- 
figurations of tlic Mark 2 nose cone to 
carry tliis instrumentation and equip- 
ment in a program iJaraUcl to tlie pri- 
marv task of designing tactical con- 
figuratiims for the ballistic missile re- 
entry vehicle. 

Primary purpose of all tlic Air Eorce 




DEVELOPMENT of the siiiitraekcr units nliicli provide a reference for space vehicle navigation and attitude control systems is shown from 
left to riglit. Eirst units weighed iiinre lluii six pounds. The present model on the right weighs less than one ixnmd and is accurate to 
about 0,2 deg. 
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SPACE TECHNOLOGY 


SPIN ROCKETS used to turn satellites rapidly about one axis so they will be stabilized during re-entry into the atmospliere ate at left. 
The small unit produced 15 lb. sec. of iiii|>iiKe while the larger one is rated at 48 Ib./sec- Each has a Diic-seccmd bimiing time. Both 
units liavc end-burning grains. Small thrust forces from six separ.ih' uoz/les Hut arc needed fur fine attitude eoiitiol of a satellite in orbit 
can be provided by tire small solid prii|>cllaul gas generator at right. Tlie cud-butuiiig grain has a usable impulse of 250 Ib./scc, and a 
burning time of 10 see, Tliruit can he provided in small hursts over a Iriiig iwriod. however, since the generator is controlled by ou-oR 
solenoid valves. 


IRBM and ICBM tests tlius fat lias 
been to test and perfect a weapon sys- 
tem, but tlie adoption of the piggv-back 
principle also lias enabled these firings 
to contribute materiallv to tlie rapid in- 
troduction of a new iT.i in dcvclo|)inent 
lesting- Test capabilities of tliis new era 
arc vital in the development of reliable 
Sluice vehicles, and thev arc now being 
planned in detail by the militarv serv- 
ices and the National Aeronautics and 
Space Administration. 

Satellite test laboratories for space 
vehicle equipment and systein.v will be 
the main addition to existing develop- 
ment testing techniques. These satellite 
laboratories will stay aloft for months 
and will avitomatieally cycle the ct[ui|)- 
meiit imdci test rhrnugh maiiv simu- 
lated space missions. W'hile elaborate 
ground installations arc now being 


built tu simulate much of the space 
environment, there is no way of cnin- 
pletelv duplicating space conditions on 
earth. 

Ground laboratories will allow close 
observation of test work and grcatlv 
facilitate the initial development of 
space systems, hut the svitellitc liibura- 
torics will do the final proof testing in 
the true environment over time periods 
relative to useful space flight durations. 
Satcllile laboratories wouUI be recover- 
able and allow first-hand examination of 
any equipment that iinilfunetions. This 
feature also provides conclusive proof 
that anv system which opeuitcd prop- 
erly according to the tclcmetrv data was 
entirelv undamaged after its tri|) 
through sjxia'. 

X-VS-k has indicated bv congressional 
tc'stiinom that manned satellite labora- 


tories will be necessary in the future as 
propulsion capacity incrcuscs. 

h irst of the vmmimned satellite labo- 
ratories has alieadv been fired in the 
Discoverer Program managed by the 
Advanced Research Projects Agency. 
'Hie recoverable portion of this vehicle, 
kiiown as the Satellite z\eromedical 
Recoverv Vehicle (S.\RV), was also 
designed by the Missile and Space 
Vehicle Department. 

S.MkV has a life su|)poit system 
which can keep small biological speci- 
mens alive for 54 hr., and equipment 
for ejection from orbit, thrust vectoring 
and recovery. Design of the life support 
system allows 1 2 hr. for tlic pre-launch 
phase, 27 hr. in orbit. 10 hr, for rccov- 
trv o|)cration.s and 5 lir. for return to 
base. 

In six firings during the Discoverer 



LATEST infrared horizon sensor which has flowii in Space laih experiments is shown in center. It weighs 10 lb. and iiiclndcs a small com- 
puter which converts sensor readings into the sigiials needed to actuate an attitude control svstem. Newest scusnr-eoinputcr unit is at right. 
It weighs about 2 lb. aud takes about 25% of the volume required bv the center unit. First GF mftared sensor unit is at left. 
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AN ASW SYSTEM... DISPLAY/AIRBORNE RECEIVER/SONOBUOYS 


Anti-submarine warfare equipment designed, 
developed and produced by The Magnavox 
Company, in conjunction with the Navy De- 
partment, provides patrol aircraft with eyes 
that see underwater by day and by night. The 
AN/ASA-16 Display System, together with 
SONOBUOYS, AN/ARR-26 Receiver systems 
and other associated equipment provide air- 
craft with a clear picture of the ocean-depths 
below them. Tliey are pai't of the continuing 
contributions of The Magnaeox Company in 
aiding the U.S. Navy to combat the growing 
submarine menace. 

jt/AC.VAVOX capabilities are in The Fields Of Air- 
borne Radar, ASH', Communications, Navigation 
Equipments, Fusing and Data Handling . . . your 
inquiries are invited. 



PRODUCTS 
THAT SEE BY 
THEMSELVES 


l\/lagnavo 




progrjm, five iittciiipts luuc been nude 
to bring piirt of a siitcllitc back from 

Two of the l')iscovcrcr scliiclcs 
nc\cr achieved an orbit. Discoverer II. 
which was the first to oriiit, was not a 
complete success liecaiisc tlie rc-entrv 
vehicle was ejected jireniatiirelv and fell 
near Spitebergcii, instead of in tlie 
Pacific as planned, lliis vehicle was 
spotted falling in its paraclnite, but 


without prc|xired recover)' crews it was 
not retrieved. Siibset|iient re-entry velvi- 
cles from tlie Discoverer V and \’I 
.satellites were not recovered eitlier. 

Ilicsc satcliites were of considcralile 
value, however. The satellite stabiliza- 
tion system fuiietioiied pr()|5ctly on all 
of the font fiiglits vvlicrc it bad a cbnncc 
to operate. Otlicr test projects con- 
nected vvitli tlie control of niilitim 
satellites, listed as ‘'advanced enginccr- 



MAGNETOMCTERS mav prove to be tlie basic sensing units for future missile and space 
guidance systems. Three units in background measured general strength of magnetic 
fields in space atmmd earth during nose cone dcvclojmient flights from Cape Canaveral. 
Unit in foreground was later used to control viathead by sensing these fields. 



BEACONS 


There's an Avion “answering 
service" in most major IDBM's, 
ICBM’s, Space Probes and 
Satellites. It permits accurate 
long-range tracking through 
flight, re-entry and impact. 

The ability to squeeze such 
tremendous beacon performance 
into such compact boxes 
has put us out front as 
radar beacon manufacturers. 

That's a good spot to be in, 
both tor us and our customers... 
who get off-the-shelf delivery 
of the very best . . . very fast! 

Select from the complete Avion 
Radar Beacon line yourself. 

CAN YOU USE A 
SPECIALLY PREPARED BEACON 
RANGE NOMOGRAPH? 

IT’S FREE ON REQUEST. 



FOREMOST IN AVIONICS 


AVION DIVISION 

Q C T INOUSTDIES INCORPORATCS 
11 PARK PLACE, PARAMUS 1, N. J. 
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To reduce frictional drag to a minimum and to pro- 
long the life of O-rings, three back-up rings of 
Teflon TFE resins are used in the accumulator of 
a hydraulic cranking system (shown above). The 
accumulator operates at pressures up to 3,000 p-s.i. 
and the back-up rings of Teflon TFE resins pre- 
vent the extrusion of the relatively soft O-rings. In 
operation, some of the Teflon TFE resin is de- 
posited on the O-rings as they move about the 
groove, further reducing friction drag. 

The exceptionally low static coefficient of friction 
of TFE resins— only 0.04 — is one of the reasons why 
back-up rings made of TFE resins help assure effi- 
cient, trouble-free performance in any application. 
They provide longer life, safer and more reliable 
operation and reduced maintenance problems in 


everyday seal designs, as well as in applications that 
involve adverse conditions, like temperature ex- 
tremes or corrosive problems. 

When considering the lime spent in the design, 
manufacture and installation of seals for use in 
aviation products and production, it is sound eco- 
nomic practice to put a quality material at the heart 
of the seal. Find out more about the unique advan- 
tages offered by TFE-duorcarbon resins in back-up 
rings and in all types of seals. For product and de- 
sign information consult your local supplier, Look 
for him under "Plastics — Du Pont" in the Yellow 
Pages, or write to: E. 1. du Pont de Nemours & Co. 
(Inc.), Advertising Dcpiirlmeni, Room T-710, Ne- 
mours Bldg., Wilmington 98, Delaware. 

In Conodai Du'pont orCanadii LU., P- 0. Box 560 Monlreal, Quo. 


teflon" 


BETTER THINGS fOR BETTER LIVING . . . THROUGH CHEMISTRY 



The cxp.inding -\ir Force "pigg)- 
hack" program, which has been opem- 
(iimal for almost a year, has produced 
a large body of iiiforniatioii and a minr- 
btr of important firsts in its space 
labciraton' role. Hie weight of test 
equipment in these ballistic missile 
flights is retll above that permitted on 
the most powerful soimding rcicket.s. 
I'lrc testing times in space are also 
mueli longer during the flight of the 
re-entrv vehicles for the "ea))ons. with 
almost 25 min. arailahle during an 
ICB\1 flight. 

in this program, the CF. Missile and 
Space Vehicle Department made the 
first infrared mcnsurcmciits nf the in- 
lerface between earth and space from 
verv liicli altitudes in the fall of 1958. 
malde the first successful magnetic flux 



Our specialty is precision molding where close tolerances, intricate 
shapes, and where thin wall sections are involved. Garlock’s United 
States Gasket Plastics Division has the personnel, the facilities, the 
unequalled experience iit handling tough fluorocarbon plastics. 

Guarantee yourself the best parts, and the right price — ask for a 
quote on any molding problem concerning Teflon T.F.E, and 
Kel-f. Call us, too, for fluorocarbon sheets, discs, tape, cods, tubing, 
bats, and q-linders from the world’s largest and most complete stock. 
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For Prompt Sorvlu, contact one of our 26 
sales offices and warehouses in the U.S, and 
Canada, or write The Garlock Packing Com- 
pany. Palmyra, New York. 
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